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1. INTRODUCTION 

The purpose of this work plan is to outline the procedures and 

methodologies to be used in conducting a Contamination Assessment/ 

Remedial Activities Investigation at the Oak Grove Campground (Site 39) 

located at the Naval Air Station (NAS) in Pensacola, Escambia County, 

Florida. This work plan has been prepared by Ecology and Environment, 

Inc., (E & E) for the Southern Division, U.S. Navy, Naval Facilities 

Engineering Command, under Contract No. N62467-88-C-0200. The work plan 

has been developed based on information and file documents provided by 

the Navy and on information gathered by E & E during a preliminary site 

inspection conducted in April 1991. 

E & E has developed a phased approach for performing the NAS Pensacola 

site investigations. Phase I (Field Screening) is directed toward 

identifying the principal area(s) and primary contaminants of concern at 

a site, thereby providing a mechanism for focusing the sampling and 

analytical efforts during subsequent phases of the investigation. Phase 

II (Characterization) is directed toward the formal confirmation and 

quantification of the full spectrum of site contaminants (if any), 

thereby allowing determination whether further investigation is 

warranted. Thus, the necessity of implementing phases III and IV 

(Extent Delineation) will be dependent on the results of phases I and 

II. Phases III and IV, if required, will be directed not only toward 

fully identifying the horizontal and vertical extents of contamination, 

but also toward providing the quantitative data base necessary to 

support the screening and evaluation of potential remedial alternatives. 

The main objectives/advantages of this phased approach are as follows: 
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o Efficient identification of those sites where environmental 
contamination has actually occurred as a result of past 
and/or present operations, thereby allowing non
contaminated sites to be eliminated from the program in the 
most environmentally sound, cost-effective, and timely 
manner possible; 

o Focused placement of sampling locations and focused 
selection of analytical parameters in later phases of the 
investigation, thereby allowing full characterization of 
site contamination in the most environmentally sound, 
cost-effective, and timely manner possible; and 

o Early screening of potential remedial alternatives, which, 
in turn, allows critical parameters necessary to the 
evaluation of these alternatives to be incorporated into 
the analytical program in later phases of the 
investigation. 

It is anticipated that some of the NAS Pensacola sites may not require 

investigation beyond Phase II and hence will comprise Contamination 

Assessment-type investigations. On the other hand, sites which have 

documented contamination will likely require the additional phases of 

work, and hence will comprise a full-scale Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) Remedial 

Investigation (RI)/Feasibility Study (FS). For simplicity, the 

investigations for all NAS Pensacola sites will be referred to as 

contamination assessment/remedial activities investigations. The final 

results of site investigations that do not require study beyond Phase II 

will be incorporated into a contamination assessment report. If 

appropriate, these sites will be recommended for no further action. The 

final results of site investigations that require work beyond Phase II 

will be incorporated into an RI report, which will provide all the 

information necessary for the development and completion of an FS. 
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2. SITE DESCRIPTION 

Site 39 (Oak Grove Campground) is located in the southwestern portion of 

the NAS Pensacola facility (see Figure 2-1). The site area is 

approximately 2,500 feet south of Forrest Sherman Field and 700 feet 

northwest of the Pensacola Bay shoreline. The site occupies a roughly 

circular area approximately 300 feet in diameter and is approximately 5 

feet above mean sea level (MSL; see Figure 2-2). 

The site area lies in a sandy soil clearing approximately 200 feet south 

of the campground's trailer camp and is entirely unpaved (see Figure 

2-2). Debris, consisting of broken pieces of brick, concrete, tile, 

glass, coal, and iron nails and rods, is scattered about the circular 

site area. ~ithin the area of debris lies a zone of stained soils 

approximately 150 feet in diameter. These stained soils extend several 

inches beneath land surface and emit a hydrocarbon odor. Little surface 

runoff from the site occurs due to the relatively flat topography and 

sandy soils. 

No groundwater monitoring wells are present in the vicinity of Site 39; 

however, NAS Pensacola supply well no. 3 is located approximately 1.2 

miles northeast of the site. An area of sparse pine trees and shrubs is 

located south and east of the site, and a more heavily wooded area is 

located west and north of the site. Sherman Inlet, a small estuary open 

to Pensacola Bay, lies approximately [350] feet west of the site area. 

A sandy trail leading to the bay shoreline extends past the site to the 

east, and an unpaved road leads to the site from the campground. Site 

3 (Crash Crew Training Area) and Site 19 (Fuel Farm Pipeline Leak Area) 

are located approximately 2,400 feet and 3,400 feet, respectively, 

northwest of Site 39. 
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3. SITE HISTORY 

The origin of the stained soils and debris scattered about Site 39 has 

not been determined. It has been reported that a boiler-powered sawmill 

might have been located in the vicinity of Site 39, but this has not 

been confirmed (Joyner 1991). 

A preliminary review of aerial photographs dating from 1951 to 1989 was 

conducted by E & E. Photographs dated 1961 and 1964 indicate that the 

development of the Oak Grove Campground occurred during this time 

period. This development included the formation of unpaved roadways 

into the area. In a 1968 photograph, the area south and adjacent to the 

to the campground (currently Site 39) appeared to have been cleared of 

vegetation and graded. A photograph taken in 1970 shows a zone of 

disturbed soils occurring in the cleared area south of the campground. 

This zone appeared to emerge from a roadway and spread to the south 

toward the bay. The remaining photographs taken since 1970 display 

various phases of revegetation and a fading of the disturbed area. 

In the site area, visibly stained soils emitting a distinct hydrocarbon 

odor were first reported by campers in the spring of 1990 (Joyner 1991). 

In April 1990, NAS Facilities Management personnel collected two grab 

soil samples from the area of stained soils. These soil samples were 

collected from a depth of 0 to approximately 7 inches below land surface 

(BLS) and were analyzed for United States Environmental Protection 

Agency (EPA) solvent numbers FOOl through FOOS, total recoverable 

petroleum hydrocarbons (TRPHs), and polychlorinated biphenyls (PCBs). 

The analytical results indicated the presence of 9,834 parts per million 

(ppm) TRPHs, 9,390 parts per billion (ppb) methanol, 70 ppb tetrachloro-
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ethylene, 40 ppb toluene, and 60 ppb xylene. No PCBs were detected. 

The complete analytical results for these samples are contained in 

Appendix A. 

To date, no other sampling or investigation has occurred at Site 39. 
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4. CLIMATOLOGY 

NAS Pensacola is located in an area that typically experiences a mild, 

subtropical climate. This climate is a result of the latitude 

(approximately 30° North) and the stabilizing effect of the adjacent 

Gulf of Mexico (Wolfe et al. 1988). The average annual temperature 

ranges from 55° Fahrenheit (F) in the winter to 81° F in the summer. 

Although the annual temperature range is fairly stable, actual daily 

values can be more extreme, ranging from less than 7° F in the winter to 

more than 102° F in the summer. Thunderstorms occur during approxi

mately half the days during the summer months and can cause a 10° to 20° 

F drop in temperature within only a few minutes (Wolfe et al. 1988). 

Precipitation rates in the NAS Pensacola vicinity are relatively high 

with an average annual rainfall of approximately 60 inches. Rainfall 

amounts are highest in July and August during almost daily thunderstorms 

(averaging 7 inches per month) and lowest during spring and fall 

(averaging 4 inches per month; Kennedy 1982). High intensity thunder

storms are common, producing as much as 3 to 4 inches of rainfall during 

a single hour. Evaporation rates are also highest in the summer months; 

therefore, the potential recharge from heavy summer rains is reduced. 

Spring and fall rains are generally less intense, but longer in 

duration, producing less surface runoff and higher rates of infiltration 

and net recharge. 

Wind velocities are generally moderate except during thunderstorms 

(Carlisle 1960). Prevailing winds are northerly during the winter and 

southerly during the summer. An ocean-land temperature differential 

produces a daily clockwise rotation of the surface wind direction near 
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the coast, commonly known as the sea-breeze effect (Flood and Associates 

1978). Hurricanes and tornadoes are infrequent but can cause 

substantial damage to the nearshore environment. Six hurricanes have 

passed within 50 miles of Pensacola since 1980. 
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5. BIOLOGICAL RESOURCES 

The NAS Pensacola facility consists of approximately 5,800 acres and 

encompasses approximately 15 terrestrial and aquatic habitats. The 

majority of the land on the eastern side of the facility is developed 

for military use or is designated as a historical or cultural resource. 

However, the NAS Pensacola installation has approximately 3,500 acres in 

natural or seminatural (plantation) condition, primarily in the western 

portion of the facility. 

5.1 Regional Biological Resources 

5.1.1 Terrestrial 

Vegetation. The primary vegetated communities of the NAS Pensacola 

facility can be considered one of two types: North Florida coastal 

strand communities or sand pine scrub communities. The north Florida 

coastal strand communities are stabilized coastal dunes with a sand 

substrate, vegetatively characterized by the plants Uniola paniculata 

(sea oats), Hydrocotyle bonariensis (beach pennywort), Ipomoea 

stolonifera (beach morning-glory), Coccoloba uvifera (sea grape), 

Quercus geminata (twin live oak), and the stunted shrubs species Yucca 

aloifolia (yucca), Opuntia, and Cereus. This community type has been 

ranked by the Florida Natural Areas Inventory (FNAI) as locally 

restricted and vulnerable to extinction due to developmental activities. 

This community type can have three to five distinct habitat types (Yolfe 

et al. 1988). 

The sand pine scrub community is a more upland coastal community 

characterized by coastal dune formations from an older geologic age with 

deep, fine, white sand substrate and the plants Pinus clausa (sand 
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pine), Quercus spp. (scrub oak species, geminata, champanii, myrtifolia, 

and inopina), Cladonia species, and Ceratiola ericoides (rosemary). 

This community type has been ranked by FNAI as imperiled statewide 

because of its rarity and because of its ~ulnerability to extinction due 

to some artificial or biological factor. This community type can have 

three to five distinct habitats (Yolfe et al. 1988). 

Two other community types may be found in the western portions of the 

NAS Pensacola facility. These are flatwoods and sandhill vegetative 

communities. Flatwoods vegetation occupies areas which were ocean 

bottoms in recent geologic times. Primary overstory vegetation is 

dominated by Pinus palustris (longleaf pine), Pinus elliottii (slash 

pine), and Serenoa repens (saw palmetto). Flatwoods communities also 

occupy areas of low depressions and small creeks and drainage courses, 

but the overstory vegetation is usually replaced by Taxodium ascendens 

(pond cypress), Cliftonia monophylla (black titi), Cyrilla racemiflora 

(swamp titi), and other hydric or riparian species. Open moist savannah 

areas within flatwoods are dominated by the herbaceous plants Pinguicula 

spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 

(bladderworts), Polygala spp. (milkworts), and Drosera spp. 

(sundews; Yolfe et al. 1988). 

Sandhill communities are found in dry soils which are lower in fertility 

than flatwoods soils. The overstory of this community type is dominated 

by Pinus. palustris (longleaf pine), Quercus laevis (turkey oak), g. 
marilandica (bluejack oak), g. stellata (post oak), and Q. falvata 

(southern red oak). The understory is dominated by Diospyros virginiana 

(wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). The more 

abundant herbaceous plants found in moist areas are Pteridium aquilinum 

(bracken fern) and Aristida stricta (wire grass). These habitats were 

verified with walk-through surveys and ground truthing by the Navy in 

March 1986 (Navy 1986). 

Freshwater Vetland Vegetation. Much of the geological material 

underlying the NAS Pensacola facility is deep, porous sand often 

containing relatively impermeable clay lenses. In combination with high 
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annual rainfall, this geologic condition causes the formation of small 

areas of perched groundwater. In areas with relatively steep slopes, 

groundwater seepage escapes into well-defined stream channels called 

steepheads, as found near Site 30. In gently sloping areas, the 

presence of perched groundwater conditions results in the formation of 

wetland bogs, as found near Sherman Field. Wetland or seepage bogs are 

characterized by herbaceous plant species as described in the sections 

above for flatwoods and sandhill communities. Most of these communities 

and other vegetative communities east of Sherman Field have been 

considerably altered by development on the base that has changed surface 

and/or groundwater flow (Naval Energy and Environmental Support Activity 

[NEESA] 1983). 

Shrub bogs are found within flatwoods, downslope of herbaceous bogs. 

These evergreen bogs are dominated by Cliftonia monophylla (black titi) 

and/or Cyrilla racemiflora (swamp titi). Associated species include 

Clethra almifolia (sweet pepperbush), Ilex cassine (dahoon holly), and 

Lyonia spp. (fetterbushes; Wolfe et al. 1988). 

Intermittent streams found on NAS Pensacola have lost most of the 

original vegetation associated with this habitat. For example, at Site 

30, the stream that empties the small swamp into Bayou Grande has lost a 

considerable amount of vegetation along the stream banks and near Bayou 

Grande as a result of base development. In areas unaffected by 

development, hardwoods dominate the canopy around the stream. Such 

species as Magnolia virginiana (sweetbay), Illicum floridanum (star 

anise), and Smilax bona-nox (spiked cat brier) are dominants of seepage 

or steephead streams (Wolfe et al. 1988). 

Biota surveys must be conducted for any wetland or stream habitat that 

is influenced by a site to determine which specific flora and fauna may 

be affected by site activities. 

Birds. A literature search reveals 250 possible bird species associated 

with the area. Thirteen of these species are endangered, and seven are 

species of concern (see Appendix D). In March 1986, the Navy conducted 
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a survey and found 23 species of birds on the NAS Pensacola facility. 

The Navy recorded moderate size rookeries of the great blue heron and 

found large numbers of nesting osprey in the southwestern portions of 

the NAS Pensacola facility. Because of the large number and diversity 

of habitats found around the facility and considering that the survey 

was conducted during a predominantly nonmating season, it is likely that 

there are more species of birds using the facility and surrounding 

waters as feeding and nesting sites than have been found. 

Reptiles and Amphibians. During the 1986 survey conducted by the Navy, 

only four out of a possible 30 species of reptiles and amphibians 

associated with the area were identified on the NAS Pensacola facility, 

none of which are endangered. A recent check of the FNAI files confirms 

that the presence of the gopher tortoise (Gopherus polyphemus) can most 

likely be found in suitable habitats on the western portions of the 

facility (see Appendix D). Most of the reptiles and amphibians that may 

be found on the facility can be expected to use the surface water bodies 

in some stage of their life cycle. Any contamination of surface water 

bodies can be detrimental to existing populations of reptiles and 

amphibians utilizing that water body. 

5.1.2 Aquatic 

Freshwater. Little is known of the flora and fauna inhabiting the 

streams, swamps, and bogs found on NAS Pensacola. These habitats might 

have been significantly altered for drainage control and base 

development. Some of the species associated with aquatic habitats are 

Semotilus atromaculatus (creek chub), Gambusia affinis (mosquitofish), 

and Etheostoma sp. (darters). Birds, mammals, reptiles, and amphibians 

that associate with aquatic habitats may also be found in and around 

those sites with surface waters (Wolfe et al. 1988). 

Coastal Vetlands. There are no reported coastal marshes or estuarine 

wetlands around the NAS Pensacola facility, principally along the low 

energy shores of Bayou Grande. The habitat type is usually dominated by 

saltmarch cordgrass (Spartina alterniflora) or black needlerush (Juncus 

roemarianus). A biota survey of these and other potential habitat areas 
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will be conducted to determine the extent of estuarine flora and fauna. 

Seagrass beds are reported to be present within Big Lagoon along the 

southwestern portion of the NAS facility. These grassbeds are composed 

primarily of Thalassia testudinum, Syringodium filiforme, and Halodule 

beaudettei. Seagrass beds in the area surrounding the facility have not 

been historically mapped and very little is known of their composition, 

locality, or areal extent. Grass beds of unknown species composition 

extending along the north shore of Pensacola Bay in the 1950s 

disappeared by 1961. An examination of historical aerial photographs 

(see Section 12) may elucidate past distributions of seagrasses. 

Plankton. The only existing study of the phytoplankton and zooplankton 

in the waters surrounding the NAS Pensacola facility was conducted by 

the Navy in March 1986. The phytoplankton has been characterized as low 

in productivity (as compared to other Gulf Coast estuaries), and mainly 

dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 

Chaetocerus spp., Thalassionema nitzschoides, and Hemiaulus spp. The 

zooplankton is primarily dominated by Calonoid copepods and benthic 

invertebrate larvae. This study is very limited by the fact that 

samples were collected with undefined methods and only during the early 

spring. This sampling protocol does not define population fluctuations 

that are characteristic of low population abundances commonly found in 

estuaries during the summer months. Examination of the zooplankton data 

results in the same conclusions. It should be pointed out that any 

contamination entering Pensacola Bay from either groundwater or surface 

water sources may be accumulated in the invertebrate larvae that 

predominate most estuarine water bodies. 

Benthos. Marine soft-sediment communities are found adjacent to the 

northern, eastern, and southern areas of the NAS Pensacola facility in 

Pensacola Bay. Although no intensive benthic surveys were conducted 

along the perimeter of the facility, surveys at nearby sites by the 

Florida Department of Environmental Regulation (FDER) and the Navy have 

described the benthic communities within Pensacola Bay as a whole. 

FDER collected benthic samples in most of Pensacola Bay and found that 

the sediments were dominated by polychaetes (Aricidea spp., Capitella 
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spp., various spionids, and Haploscoloplos spp.) and bivalves (Anodontia 

alba and Tellina spp.) during most of the year. FDER samples collected 

along the wastewater treatment plant outfall show a drastic drop in 

species abundance and diversity close to the sewage outfall (Navy 1986). 

This indicates that the benthic community might have been negatively 

influenced by the sewage outfall. 

Samples collected by the Navy (1986) indicate a low density yet moderate 

diversity of benthic infaunal organisms when compared to other estuarine 

systems within and around the turning basin. A complete comparison of 

the Navy's data with other literature cannot be made at this time 

because their data are not given in numbers per unit area. However, the 

Navy's data reveal that very few deep dwelling organisms reside in the 

areas around the turning basin, and a lack of deep dwelling benthic 

organisms may be an indication of a benthic community under stressed 

conditions (Luckenbach et al. 1988). 

Fish and Shellfish. Early studies of Pensacola Bay have identified 180 

bony fish species and seven cartilaginous fish species (Cooley 1978). 

The 13 most abundant species were spot (Leiostomus xanthurus), pinfish 

(Lagodon rhomboides), Atlantic croaker (Micropogonias undulatus), gulf 

menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 

longspine porgy (Stenotus caprinus), silver perch (Bairdiella 

chrysoura), southern hake (Urophycis floridana), inshore lizardfish 

(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 

(Cynoscion arenarius), and spotted hake (Urophycis regia; Heil 1988). 

Fish diversity was highest in the more saline waters near the NAS 

Pensacola facility during spring and summer. In the less saline waters 

of East Bay, diversity was lowest in summer and highest during the 

winter months. Fish population density was the highest in the more 

saline waters, with peaks throughout the summer (Cooley 1978). 

Moderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus 

duorarum, K· setiferus, and K· aztecus), and oysters (Crassostrea 

virginica) have been collected throughout Pensacola Bay (Heil 1989). 
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Shrimp are caught in greater abundances near NAS Pensacola because of 

the higher salinities. Blue crabs and oysters are more readily caught 

in the East Bay area. In fact, the only legal shellfishing areas 

recognized by the Florida Department of Natural Resources (FDNR) are in 

the East Bay area. Scallops (Aequipecten irradians) are collected only 

within grassbed areas. No information is available at this time on 

where scallops are collected by the general public and how many are 

removed. The nearest seagrass beds to the NAS facility are located in 

Big Lagoon along the southwest portion of the facility. 

Sport and Commercial Fishing. A moderate amount of commercial fishing 

occurs in Escambia County, accounting for 2% of the total Florida 

landings for 1980 to 1985 (Navy 1986). The dominant finfish species in 

terms of total weight was the black mullet. The most economically 

important species of finfish was the red snapper. E & E examined the 

commercial landing data for Escambia County for 1987 and 1988 (Heil 

1989) and found that the most important commercial species by weight 

were black mullet (24% of county landings), brown shrimp (21%), 

vermillion snapper (19.5%), red snapper (7.6%), porgies (4.7%), and 

amberjack (4%). Other less important commercial fish caught were 

Spanish mackerel, sand seatrout, black grouper, spotted seatrout, 

blue crabs, and squid. These data, as well as the Navy's data, also 

suggest that a significant tuna fishery may be developing in the 

Pensacola Bay area (0 pounds landed in 1983; 1,582 pounds in 1987). 

Sport fisheries data for the state of Florida are not available at this 

time due to the lack of a state saltwater fishing license (Heil 1989). 

A telephone survey conducted by the U.S. Fish and Vildlife Service ranks 

the spotted seatrout as a primary fish species sought by fisherman in 

1987. Following this species were king mackerel, red drum, Spanish 

mackerel, grouper, red snapper, flounder, and sand seatrout. It is 

likely that the sport fishing catch equals or exceeds commercial 

landings for species sought by both interests (Navy 1986). 
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The estuarine system is a very important element in the life history of 

most of the commercial and sport fishing species sought. Between 65 and 

90% of all commercially valuable fish species are estuarine dependent 

during some phase of their life cycle. Shrimp, blue crab, and shellfish 

are known to release larvae that feed in and around estuaries until 

settlement. During early life history stages, the juveniles reside 

within seagrass beds or other protected habitats until maturity. Any 

contamination of the water or sediments around NAS Pensacola could be 

detrimental to fish and shellfish population structure or could be 

accumulated by the organisms residing near the facility. 

Marine Mammals. Few mammals have been sighted within the area of the 

NAS Pensacola facility; most of the 13 species of mammals reported for 

the northeastern Gulf of Mexico stay predominantly in Gulf waters. The 

Atlantic bottlenose dolphin (Tursiops truncatus), however, has been 

sighted regularly off the NAS Pensacola facility. Manatees have been 

sighted irregularly, with one recent sighting in the area recorded by 

FNAI in October 1988. A goosebeaked whale (Ziphius cavirostris) was 

reported stranded on Santa Rosa Island, and a pilot whale (Globicephala 

macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). 

Although no surveys of marine mammals have been conducted, it can be 

assumed that they are quantitatively ranked as uncommon to common in 

abundance within the waters surrounding the NAS Pensacola facility. 

Threatened and Endangered Species. A number of threatened and 

endangered species (see Appendix D) have been identified in the vicinity 

of the NAS Pensacola facility. Many rare, threatened, and endangered 

species are associated with the wetland or bog habitats found on NAS 

Pensacola. A total of 57 occurrences for six plant species were 

recorded in an inventory conducted by FNAI (1988b) of the NAS Pensacola 

facility (see Appendix D). Most of these plants were found in the area 

around Sherman Field and habitats to the west. Any site remediation 

and, more importantly, any assessment of environmental endangerment must 

consider the water level requirements of rare and endangered plant 

species, the foraging activities of birds in the waters surrounding the 
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NAS Pensacola facility, and nesting and feeding animals on the facility 

grounds. Complete biotic surveys may be necessary to determine the 

presence of threatened or endangered species and potential pathways of 

contamination to these species. 

5.2 Site-Specific Biological Resources 

Habitats within Site 39 have been disturbed to varying degrees by base 

activities (e.g., the campground and the area of scattered debris). The 

site area has a vegetative community dominated by pioneer-stage 

understory shrub species and some associations of longleaf-slash pines. 

Mammals, amphibians, reptiles, and birds associated with coastal 

vegetated communities, as well as waterfront habitats, could be found in 

and around this site. Waterfront and wading birds may also utilize this 

site for resting areas. Areas immediately south of Site 39 are 

dominated by coastal dune grasses and some shrubs. Because the site is 

essentially a sand dune area, it is expected that fauna associated with 

this coastal habitat may utilize this site for feeding, resting, and/or 

nesting. Site 39 can most likely support large numbers of waterfowl 

during the migration periods of October through March and wading birds 

throughout the year. 
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6. SURFACE VATER HYDROLOGY 

6.1 General Occurrence and Significance of Surface Vater 

The NAS Pensacola facility is located on a coastal peninsula bounded by 

Bayou Grande to the north, Pensacola Bay to the south and east, and Big 

Lagoon to the southwest. Pensacola Bay and Big Lagoon are partially 

separated from the Gulf of Mexico by Santa Rosa Island and Perdido Key, 

both of which are barrier islands. 

Surface soils consist primarily of permeable sands which allow rapid 

infiltration of precipitation. This direct infiltration limits stream 

formation and constitutes the major source of recharge to the underlying 

Sand-and-Gravel Aquifer. 

There are no naturally occurring perennial streams on NAS Pensacola; 

however, there are approximately 10 naturally occurring intermittent 

streams and numerous artificial drainage pathways which include many 

stormwater outfalls. Discharge is mainly to the south into Pensacola 

Bay; however, some small intermittent streams discharge into Bayou 

Grande to the north from Sherman Field and Chevalier Field (United 

States Geological Survey [USGS] 1970a, 1970b). 

The southwestern and northern portions of NAS Pensacola contain areas of 

freshwater wetlands. These are particularly sensitive areas formed by 

the intersection of the water table with the land surface. These 

systems are defined by and dependent upon a dynamic water-cycle, with 

periodic inundation and exposure corresponding to seasonal fluctuations 

in the water table. 
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The discharge of surface waters into Pensacola Bay, Bayou Grande, and 

the coastal wetland areas presents the potential for transport of 

contaminants into these systems. This could have a significant impact 

on seagrass and other sensitive plant communities, as well as on shell 

fishing, recreational fishing, and swimming in these coastal zones. 

Discharges, either through the surface water or groundwater, into 

wetland areas found on site could also have a significant impact on the 

biotic communities that are dependent on those habitats. 

6.2 Site-Specific Surface Vater Hydrology 

The nearest surface water bodies to Site 39 are Pensacola Bay and the 

northern portion of Sherman Inlet. Pensacola Bay is located 

approximately 700 feet [southeast] of Site 39. Sherman Inlet and 

associated marshy areas are located approximately [350] feet west of the 

site. 
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7. PHYSIOGRAPHY AND HYDROGEOLOGY 

7.1 Physiography and Regional Hydrogeology 

7.1.1 Physiography 

NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the 

Coastal Plain Province physiographic division (Brooks 1981). The 5,800-

acre facility is located on a peninsula bounded on the east and south by 

Pensacola Bay and Big Lagoon and on the north by Bayou Grande. The most 

prominent topographic feature on the peninsula is an escarpment or bluff 

which parallels the southern and eastern shorelines and on which Fort 

Barrancas was built. In the eastern portion of NAS Pensacola, the bluff 

runs north-south just to the west of Chevalier Field. Seaward of the 

escarpment is a nearly level marine terrace with surface elevations of 

approximately 5 feet above MSL. The central part of the peninsula, 

located landward of the escarpment, is a broad, gently rolling upland 

area with surface elevations up to 40 feet MSL (USGS 1970a, 1970b). 

Sandy soils occur throughout the NAS Pensacola area. As a result, most 

of the rainfall infiltrates directly into the subsurface. Consequently, 

there are few streams or surface water bodies on the peninsula. 

7.1.2 Regional Hydrogeology 

Three principal hydrogeologic units of importance underlie NAS 

Pensacola. These are, in descending order, the Surficial Aquifer, the 

Intermediate System, and the Floridan Aquifer System. 

7.1.2.1 Surficial/Sand-and-Gravel Aquifer 

The Surficial Aquifer occurs from land surface to a depth of 

approximately 300 feet at NAS Pensacola and is composed of a sequence of 
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unconsolidated to poorly indurated elastic deposits (Wagner~ al. 

1984). In this portion of Florida, the Surficial Aquifer constitutes an 

important source of water supply and is called the Sand-and-Gravel 

Aquifer (Southeastern Geological Society [SEGS] 1986). [Based on the 

total dissolved solids (TDS) content of groundwater from wells that tap 

the Sand-and-Gravel Aquifer in southern Escambia County (Clemens et al. 

1989), the groundwater is classified as Class G-1(FDER1988b).] The 

sediments making up this aquifer belong to all or part of the Pliocene 

to Holocene Series which, in this area, consist mainly of the Citronelle 

Formation overlain by a thin cover of marine terrace deposits. Given 

that the Sand-and-Gravel Aquifer is contiguous with land surface and 

recharge occurs principally by the direct infiltration of precipitation, 

the aquifer is particularly susceptible to contamination from surface 

sources. In the NAS Pensacola vicinity, the Sand-and-Gravel Aquifer is 

made up of three zones based on contrasting permeabilities. These zones 

are referred to as the surficial zone, the low permeability zone, and 

the main producing zone (Wilkins et al. 1985). 

Surficial Zone. The surficial zone is contiguous with land surface and 

contains groundwater under water table or perched water table 

conditions. The results of numerous borings conducted at NAS Pensacola 

(Geraghty and Miller [G & M] 1984, 1986) indicate that the surficial 

zone ranges in thickness between 40 and 70 feet and consists of tan and 

brown, fine- to medium-grained quartz sand. Depth to the water table 

within the surficial zone is variable depending on location and ranges 

from less than 1 foot near surface water bodies to more than 20 feet in 

areas of higher elevation. In general, the direction of groundwater 

flow is controlled by the topography and by discharge to surface water 

bodies. Consequently, shallow groundwater in the surficial zone moves 

toward areas of lower elevation and/or the nearest surface water body. 

Overall, the surficial zone has a high permeability. Numerous aquifer 

(slug) tests and laboratory permeability tests conducted on wells in or 

sediments from the surficial zone at NAS Pensacola yielded hydraulic 

conductivity values ranging from 16 to 56 feet per day (ft/day; G & M 

1986). Horizontal groundwater flow velocities in the surficial zone 

will depend on site-specific hydraulic conductivities and horizontal 
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hydraulic gradients; however, velocities would generally be expected to 

be high. 

Low Permeability Zone. Underlying the surficial zone is a zone of lower 

permeability sediments dominated by clay and silt-sized material. This 

zone is referred to as the low permeability zone. At NAS Pensacola, 

this zone is generally composed of gray to blue, sandy, silty, slightly 

fossiliferous (shelly) clay and clayey sand ranging in thickness from 8 

to 40 feet (G & M 1984, 1986). 

The results of laboratory permeability tests conducted on samples from 

this zone indicate that vertical hydraulic conductivities are low, 
-5 -2 ranging from 4.2 x 10 to 9.9 x 10 ft/day. Thus, the low 

permeability zone probably functions as a confining or semiconfining 

unit inhibiting the flow of groundwater between the surficial zone and 

the underlying main producing zone. The low permeability zone has been 

encountered in at least 16 borings at widely spread locations throughout 

NAS Pensacola (G & M 1984, 1986). Although additional boring or 

geophysical techniques would be required to confirm its presence at a 

given location, it is likely that this unit is ubiquitous at NAS 

Pensacola. Few, if any, wells are open to the low permeability zone at 

NAS Pensacola; thus, no information is available regarding groundwater 

flow direction. 

Hain Producing Zone. The bottom portion of the Sand-and-Gravel Aquifer 

is called the main producing zone and consists mainly of sand and gravel 

interbedded with thin beds of silt and clay. The depth at which the 

main producing zone is encountered is somewhat variable, ranging from 60 

to approximately 120 feet BLS at NAS Pensacola. This zone generally has 

the highest permeability characteristics due to thicker and more 

persistent sand and gravel beds and is tapped by most of the major wells 

in the Pensacola area (Wilkins et al. 1985). NAS Pensacola has three 

supply wells which produce water from this zone; however, due to high 

iron content in the water, the wells are infrequently used (G & M 1986). 

The principal sources of water for NAS Pensacola are wells located at 

Corry Field, approximately 3 miles to the north. The thickness of the 
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main producing zone can be highly variable; however, it is estimated to 

be up to about 100 feet at NAS Pensacola. Insufficient data exist for 

wells open to the main producing zone at NAS Pensacola to determine 

direction of groundwater flow within this zone; however, the flow 

direction is assumed to be generally southward under ambient conditions. 

Pumpage of the supply wells would locally cause groundwater in this zone 

to flow toward the wells. 

As a result of the overlying low permeability zone, groundwater within 

the main producing zone occurs under confined or semiconf ined 

conditions. At one nested well location on NAS Pensacola (east of 

Building 648), the water level elevation in a well open to the main 

producing zone is approximately 7 feet lower than that in an adjacent 

well open to the surficial zone (G & M 1986). This indicates that a 

significant downward hydraulic gradient exists between these two zones. 

Thus, a considerable potential exists for vertical groundwater flow from 

the surficial to the main producing zone at this location. It is not 

known to what extent this potential exists elsewhere at NAS Pensacola. 

7.1.2.2 Intermediate System 

The lower limit of the Sand-and-Gravel Aquifer coincides with the top of 

a regionally extensive and vertically persistent hydrogeologic unit of 

much lower permeability. This unit is referred to as the Intermediate 

System. In the vicinity of NAS Pensacola, the top of the Intermediate 

System generally lies within the sediments termed Miocene Coarse 

elastics or corresponds to the top of the Upper Member of the Pensacola 

Clay and occurs at a depth of approximately 300 feet (Vilkins et al. 

1985). In general, the Intermediate System consists of fine-grained 

sediments and functions as an effective confining unit which retards the 

exchange of water between the overlying Sand-and-Gravel Aquifer and the 

underlying Floridan Aquifer System (SEGS 1986). The entire sequence is 

primarily poor to non-water bearing. However, relatively thin beds of 

sand which exist within the unit may yield small quantities of water. 

In the NAS Pensacola area, the Intermediate System is approximately 

1,100 feet thick and is composed of the lower portion of the Miocene 
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Coarse Clastics, the Upper Member of the Pensacola Clay, the Escambia 

Sand Member of the Pensacola Clay, and the Lower Member of the Pensacola 

Clay; all are of Miocene Age. 

7.1.2.3 Floridan Aquifer System 

Immediately underlying the Intermediate System and occurring at a depth 

of approximately 1,500 feet BLS at NAS Pensacola is the Floridan Aquifer 

System. The Floridan Aquifer in this area is composed of the Middle to 

Lower Miocene Chickasawhay Limestone and undifferentiated Tampa Stage 

Limestone. Groundwater within the Floridan Aquifer in this area is 

highly mineralized and is not used for water supply (Yagner et al. 

1984). 

7.2 Site Hydrogeology 

The soils of Escambia County are derived primarily from marine and 

stream deposit parent material. The Initial Assessment Study (IAS) soil 

association map (NEESA 1983) indicates that the surface soils at Site 39 

are predominately undifferentiated coastal soils, including dune land 

and beach-tidal marsh. Lithologic information collected during the 

drilling of various soil borings on NAS Pensacola indicates that sands, 

which correspond to the surficial zone of the Sand-and-Gravel Aquifer, 

extend from land surface to approximately 35 feet below MSL (G & M 

1986). This zone primarily consists of fine- to medium-grained, buff to 

brown to gray quartz sands. An approximately 15-foot-thick marine clay, 

which corresponds to the low permeability zone of the same aquifer, is 

found below these sands (G & M 1986). 

The immediate Site 39 is currently an undeveloped clearing that borders 

Pensacola Bay. No monitoring wells are located on site. Considering 

the site's proximity to Pensacola Bay (approximately 700 feet), the 

depth to groundwater has been roughly estimated to be 5 feet, and 

groundwater.flow is presumably to the south toward the bay. 

An NAS Pensacola water supply well (Yell No. 3) is located approximately 

1.2 miles northeast of Site 39. This well is infrequently used as a 

secondary water supply to augment the primary well field located at 
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Corry Station. The supply well was installed in 1969 to a depth of 240 

feet (open to the main producing zone). The well yield, when in use, is 

about 1,200 gallons per minute (gpm), and depth to the static water 

level, in 1969, was approximately 45 feet. 
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8. PROJECT MANAGEMENT PLAN 

The Generic Project Management Plan (GPMP) defines the technical 

approach and schedule as well as the qualifications of personnel who 

will be directing and performing this Contamination Assessment/Remedial 

Activities Investigation. This work plan will incorporate and reference 

applicable technical and schedule sections, as appropriate, and will 

follow E & E's project management guidelines (see Section 22). 
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9. SITE MANAGEMENT PLAN 

The Generic Site Management Plan (GSMP) defines the management 

procedures for field activities on both the site and program level. The 

management and implementation of all field activities conducted as part 

of the Contamination Assessment/Remedial Activities Investigation of 

Site 39 will follow the GSMP and any updated versions. Data Quality 

Objectives (DQOs) and all applicable or relevant and appropriate 

requirements (ARARs) have been considered in developing the initial 

phases of fieldwork described here and will be updated and revised for 

any subsequent phases of fieldwork. 
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10. HEALTH AND SAFETY PLAN 

A comprehensive General Health and Safety Plan (GHSP) and individual 

site-specific safety plan (SSP; [see Appendix B]) have been developed to 

provide readily available emergency information and preventative safety 

measures. The GHSP outlines health and safety procedures and protocols 

to be followed during all field investigations at each of the [39] sites 

on NAS Pensacola. The plan includes: standard operating procedures 

(e.g., site entry and decontamination); hazard communication and 

training (e.g., safety training, briefings, and documentation); safety 

equipment and instrumentation (e.g., monitoring and personnel protective 

equipment); hazard evaluation by contaminant class (e.g., metals and 

organics); and hazard evaluation for each task (e.g., drilling and 

sampling). The GHSP will be periodically updated, as required, during 

the course of this program. 

In addition, the GHSP and the individual SSPs will define the 

toxicological properties and health hazards associated with each site. 

The SSP will include emergency action information pertinent to the 

safety of the field personnel and of the public (e.g., hospitals, 

ambulatory units, poison control centers, fire departments, and 

police/sheriff departments). The SSP will also identify first-aid and 

personal safety equipment and will provide recommended site security 

precautions. The GHSP and the SSP will comply with the Occupational 

Safety and Health Administration (OSHA) Guidelines for Hazardous Waste 

Operations (29 Code of Federal Regulations [CFR] Section 1910). 
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11. QUALITY ASSURANCE PROJECT PLAN 

A Generic Quality Assurance Project Plan (GQAPP) has been prepared and 

submitted to the Navy for approval. This comprehensive document will be 

referenced for all field and laboratory procedures for this program, and 

will be used to develop the Site-Specific Quality Assurance Plans 

(SOAP; [see Appendix C]). 

The SOAP will provide site-specific quality assurance/quality control 

(QA/QC) measures used to obtain accurate and precise data for all site 

investigation activities. The SOAP will address all phases of the 

investigation from development of the initial sampling plan through 

verification and reporting of the analytical results. All of the QA/QC 

procedures described in the GQAPP and SOAP will be in accordance with 

applicable professional technical standards, U.S. Environmental 

Protection Agency (EPA) requirements, and specific Navy goals and 

requirements for this project. All samples will be collected, handled, 

packaged, preserved, and transported in accordance with the GQAPP and 

SOAP and with U.S. Navy and EPA procedures. 
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12. AERIAL PHOTOGRAPH ANALYSIS 

Prior to the initiation of fieldwork, E & E will examine all available 

aerial photographs of NAS Pensacola for past and present conditions, 

features, and developments which may have direct relevance to the 

fieldwork methodology. The aerial photograph analysis task will involve 

assembling and stereoscopically analyzing historical photographic 

imagery and topographic maps available for the site area. For the 

purpose of supporting the development of field investigation strategies, 

efforts will be made to obtain photographs of an appropriate scale that 

will allow for analysis of past and present surface conditions, 

drainage, and land use. Photographs showing the history of site 

activities will be analyzed to obtain information regarding the 

evolution of site features which might have affected hydrologic 

conditions. The historical perspective gained by studying aerial 

photographs will provide insight applicable to such tasks as field 

reconnaissance and monitoring well placement. In addition, the analysis 

of historical and current aerial photographs, performed in conjunction 

with geophysical investigation, will aid in the accurate determination 

of the extent of the formerly used area at the site. 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 

activities, E & E will locate all underground cables, pipes, utilities, 

or other obstructions which may become damaged or otherwise hinder 

fieldwork. The appropriate authorities (e.g., NAS Pensacola Public 

Works and Southern Bell) will be contacted to identify the location of 

all underground utilities in the site area. In addition, E & E will 

examine available maps and documents and conduct a metal detector survey 

on site to determine the presence of any other potentially hazardous 

subsurface features. If appropriate and applicable, other surface 

geophysical techniques may be used to locate deeper obstructions not 

readily detected with a metal detector. The locations of all 

underground utilities or obstructions will be marked with surveyors 

flags, day-glow paint, or by other methods as appropriate. This task 

may be conducted as part of the physical survey but will be considered a 

separate task for cost purposes. 
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14. FIELDVORK METHODOLOGY 

14.1 Phase !--Field Screening 

The primary objective of the Phase I field screening investigation is to 

effectively and efficiently focus the Site Characterization (Phase II) 

and subsequent Extent Delineation (phases III and IV) studies. The 

field screening phase will employ a variety of field investigation 

techniques, including the collection of samples for laboratory analysis. 

However, the analysis of these samples will be subject to less rigorous 

QA/QC requirements, reflecting the "focusing" objective (as opposed to a 

formal contaminant quantification objective) of this phase. Each field 

screening task will utilize all existing information from preceding 

tasks, including aerial photograph analyses, to adjust the locations of 

the various surveys and sampling locations, thereby achieving optimum 

results. The objectives/advantages of the field screening methods are 

discussed in detail in Section 9.1 of the GQAPP. 

[It should be noted that much of the data from the tasks described below 

will be available to the investigation teams while the fieldwork is 

still underway. To the greatest extent possible, these data and/or 

other field observations will be utilized to adjust and/or redirect 

Phase I efforts in order to maximize the amount of information obtained 

regarding the horizontal and vertical extents of possible contamination 

at the site. Adjustments to the Phase I scope of work may include, but 

may not be limited to: 1) sampling of additional media which are not 

already included in this work plan; 2) installation of additional and/or 

deeper (i.e., intermediate depth) temporary monitoring wells; and 3) 

collection and analysis of additional samples from any given medium. 

Furthermore, additional data from other site investigations may become 

available prior to or during the completion of Phase I activities at 
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this site. This could warrant either an increase or decrease in the 

scope of work proposed in this work plan. 

Vhen the data indicate the need to increase or expand the Phase I scope 

of work, these data shall also be evaluated to determine whether it is 

appropriate to collect and analyze any additional samples using DOO 

Level IV protocol. If the data evaluation clearly indicates that the 

collection of an additional sample from a specified location and medium 

will provide final information--information which may be used to 

determine the nature and extent of contamination, for risk assessment 

purposes, or to make a final decision on the site--then the additional 

sample will be collected and analyzed using DOO Level IV protocol. If 

the data evaluation indicates that the sampling location may be 

optimized following receipt and evaluation of all Phase I data, then the 

DOO Level IV sampling event may be postponed until the evaluation of all 

Phase I data is complete.] 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical Reconnaissance 

A field reconnaissance survey will be conducted on and around Site 39 

(Oak Grove Campground). Available aerial photographs and maps will be 

used as guides in locating surface features. Visual inspections will be 

made regarding surface conditions, stressed vegetation, surface drainage 

patterns, and areas of staining. 

During the reconnaissance survey, the field team will identify areas 

that present the most suitable conditions for the establishment of grid 

survey baselines. The use of a grid system as part of the Phase I field 

investigation is discussed in the following sections. 

The reconnaissance survey team will utilize air monitoring equipment 

during walkovers of the site, in accordance with Section 6.1.1 of the 

GQAPP. In the event that any [areas with readings above background] are 

located, the area(s) will be flagged and identified on a site map for 

future reference. In addition, the field team will record the location 

and dimensions of any areas characterized by visible staining and/or 
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exposed waste materials. All findings of the physical reconnaissance 

will be mapped in detail and recorded in the field logbook. 

14.1.1.2 HNu/OVA Surface Emissions Survey and Particulate Air 
[Screening] 

Prior to conducting the survey, a grid will be laid out across the site, 

using the method described below in Section 14.1.2. In order to 

identify potential areas where shallow soil volatile organic compound 

(VOC) contamination exists, a surface emissions survey will be conducted 

at a minimum of 25-foot grid intervals across Site 39, using an HNu 

photoionization detector or organic vapor analyzer (OVA). Detailed 

notes of site activities and weather conditions will be recorded in the 

site logbook. The survey will be conducted in accordance with Section 

6.1.1 of the GQAPP. Measurements will be made at each established grid 

point, and readings will be recorded in the site logbook. 

Preliminary air screening will be conducted with a particulate monitor, 

such as a Mini-Ram, to determine if the site represents a source of 

particulates in the air. The air [screening] will be conducted in 

accordance with Section 6.1.[1] of the GQAPP. 

14.1.1.3 Radiation Survey 

A radiation survey is proposed at Site 39 due to the fact that the 

source of debris on the site is unknown. The survey will be performed 

using a Micro-R-meter and gamma scintillation detector. The instruments 

will be passed over the site at ground level, and any areas having above 

background radioactivity (hot spots) will be recorded. This survey will 

be conducted on 25-foot grid intervals, in accordance with Section 6.3.2 

of the GQAPP. 

The instruments will be calibrated as specified in Section 6.3 of the 

GQAPP in an area away from the influence of the site. All radiation 

levels will be documented in field logbooks and mapped as detected 

during the survey. 
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14.1.1.4 Asbestos Survey 

An asbestos survey will be conducted on Site 39 during the physical 

reconnaissance. This survey will consist of locating and identifying 

building materials that could potentially contain asbestos. No sampling 

will be conducted; however, building materials suspected to contain 

asbestos will be mapped for future reference. 

14.1.1.5 Habitat/Biota Survey 

During the physical reconnaissance, an E & E biologist/ecologist will 

determine the on-site terrestrial and aquatic habitats and the 

surrounding habitats which may be affected by off-site contaminant 

migration. During the walkover survey, rare, threatened, and endangered 

species and their potential habitats will be identified, and an 

evaluation will be made of general site conditions to support viable 

populations of plants and animals. [Using historical aerial photographs 

and the survey results, a map illustrating the identified habitats will 

be generated.] A habitat/biota survey will be conducted for Site 39, as 

well as an evaluation of the available literature. 

14.1.2 Geophysical Survey 

At Site 39 and the surrounding areas, an electromagnetic terrain 

conductivity survey, using an EM-31, and a magnetometer survey will be 

conducted. The surveys will be performed in accordance with field 

methodologies and data interpretation techniques discussed in Section 

6.2 of the GQAPP. 

The effort will initially require the establishment of a grid system 

over the study area. To accomplish this, at least two baseline 

transects will be established (providing an x and y axis) and flagged at 

25-foot intervals. A transit survey instrument will be used to 

establish the baselines, and a Brunton compass and a tape measure will 

be used to complete the grid system for the study area. The grid 

spacing will be based on 25-foot centers. The EM-31 and magnetometer 

surveys will be conducted by obtaining measurements at each grid point. 
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The geophysical data, in conjunction with other background data, will be 

used to identify anomalous conditions in the site area; water table 

conditions; the location of potential subsurface contaminant plumes; and 

the horizontal and vertical orientation of contaminant plumes, if 

located. Ultimately, the interpretation of these data will be a primary 

consideration in the development of a rationale for Phase I and Phase II 

soil boring and monitoring well placement strategies. 

14.1.3 Analytical Screening 

Phase I sampling activities for Site 39 will require a soil headspace 

survey, soil sampling, the installation of shallow temporary monitoring 

wells, and groundwater sampling. Samples will be analyzed in the 

laboratory for analytical screening parameters. The analytical 

screening program has been developed for the Phase I effort to 

efficiently and cost effectively focus subsequent phases of site 

characterization and contaminant extent delineation. Analytical 

screening is addressed in detail in Section 9.1 of the GQAPP. 

Analytical requirements for samples collected in Phase I are shown in 

Table 14-1. 

14.1.3.1 Soil Headspace Survey 

Soil samples will be collected for headspace analysis at SO-foot grid 

intervals across Site 39. Composite soil samples will be collected from 

each 5-foot depth interval [(O to 5 feet BLS, 5 to 10 feet BLS, etc.)] 

to the water table. The depth to water is assumed to be S feet at Site 

39; thus, one depth interval at each sampling location will be analyzed. 

The purpose of the soil headspace survey will be to provide preliminary 

data regarding subsurface VOC contamination and to aid in identifying 

suitable locations for monitoring well installation and soil borings. 

In addition, this task meets the requirements of the Florida 

Administrative Code, Chapter 17-770 for delineating the extent of 

petroleum-contaminated soils. The collection and processing of soil 

samples for heads~ace analysis and the recording of OVA measurements are 

discussed in detail in Section 6.4 of the GQAPP. 
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Table 14-1 

PHASE I SAMPLillG A11D AllALYTICAL REQUIREMEllTS---GROUP Q 

Medium 

Soil 

Groundwater 

TOTAL 

No. of 
Samples 

(10) 

6 

(16) 

SITE 39 

Duplicates 

1 

1 

2 

•Analytical suite designation is as follows: 

Total 

(11) 

7 

(18) 

Analytica5 
suite a' 

A 

A 

14[NASP)UH8000:T0291/523/12 

A= Volatile organic compounds, polynuclear aromatic hydrocarbons, phenols, pesticides and 
total polychlorinated biphenyls, total recoverable petroleum hydrocarbons, and metals 
(total, unfiltered). 

bSpecific constituents encompassed by the various chemical groups included within analytical 
suite A are identified in tables 9-1 through 9-(5) of the Generic Quality Assurance Project Pla 

Source: Ecology and Environment, Inc., 1992. 
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14.1.3.2 Laboratory Analyses 

Soil and groundwater samples will be collected and laboratory analyzed 

for screening parameters in order to provide preliminary data regarding 

the nature and extent of any contamination. The proposed sample 

locations are focused on the observed area of debris and stained soil. 

Soils -- Soil samples will be collected at [10] locations across Site 39 

(see Figure 14-1). [These locations may be adjusted based on the 

results of the preliminary reconnaissance surveys and the soil headspace 

survey.] At [eight boring] locations, soil samples will be collected 

and composited over 5-foot intervals [(O to 5 feet BLS, 5 to 10 feet 

BLS, etc.)] from the surface to the water table. Assuming the depth to 

water [across Site 39] is approximately 5 feet BLS, it is estimated that 

one soil sample will be collected at each [boring] location. [In 

addition, two composite surface soil samples will be collected (see 

Figure 14-1). The purpose of this Phase I surface sampling is to focus 

the Phase II soil sampling and ultimately to provide the data to 

evaluate the need for formal air sampling. The data will also be 

pertinent to Risk Assessment tasks.] If surface runoff pathways to 

Sherman Inlet or Pensacola Bay are identified, soil [boring] samples 

will also be collected in the areas of the pathways. 

[Soil boring] samples will be collected using a drill rig with 4-inch

diameter solid stem augers. In those areas where it is impractical to 

use the drill rig, a hand-operated bucket auger will be employed. [Each 

surface soil sample will be collected as a composite of five aliquots 

from within a SO-foot-diameter area. Each aliquot will be collected at 

a depth interval of surface to 6 inches. For each location, the five 

aliquots will be homogenized to comprise a single sample.] All soil 

sampling and equipment decontamination activities will be conducted in 

accordance with sections 6.6 and 6.10 of the GQAPP, respectively. 

Groundwater -- Six temporary monitoring wells will be installed across 

Site 39 during Phase I at the locations shown on Figure 14-1. The exact 

locations of the temporary monitoring wells will be determined after the 

completion of the physical and geophysical surveys. Each temporary 
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monitoring well will be constructed of 2-inch-diameter, stainless steel 

casing, terminating in S feet of 0.01-inch slotted, stainless steel 

screen. 

Each well will be installed so that the well screen brackets the water 

table (i.e., the top of the screen extends slightly above the water 

level). Following installation, each well will be developed in 

accordance with Section 6.7.5 of the GQAPP. 

Each of the six temporary monitoring wells will be purged and sampled in 

accordance with sections 6.7 and 6.8 of the GQAPP. All temporary 

stainless steel casings and screens and groundwater sampling equipment 

will be decontaminated in accordance with Section 6.10 of the GQAPP. 

14.1.4 Hydrologic Assessment 

All temporary and existing monitoring wells will be surveyed to obtain 

top of casing [(TOC)] elevations referenced to a USGS benchmark or to a 

suitable established elevation reference point located within the 

vicinity of Site 39. Static water levels will be measured in each well 

to determine shallow groundwater flow direction and horizontal hydraulic 

gradient. 

14.2 Phase !!--Characterization/Extent Delineation 

The primary objectives of the Phase II field investigation are as 

follows: 

o To characterize the nature and magnitude of the full 
spectrum of potential site contaminants; 

o To confirm and validate the contaminant distributions 
indicated by the Phase I analytical screening results by 
collecting and analyzing samples under full-scale, 
CERCLA-type QA/QC requirements; and 

o To support the preliminary identification, screening, and 
evaluation data requirements of potential remedial 
alternatives. 
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The proposed Phase II sampling locations are designed to focus on the 

areas of contamination associated with the debris and stained soils. 

This contamination is assumed to be identified during Phase I activities 

(see Section 14.1.3). The actual Phase II sampling locations, 

especially with respect to the Phase I locations, will primarily be a 

function of how uniform the Phase I results were with respect to 

contaminant type, magnitude, and distribution across the site. 

The Phase II investigation of Site 39 will involve the collection of 

soil and groundwater samples. Additional permanent shallow monitoring 

wells will be installed. Air sampling will be conducted only if 

warranted by the results of Phase I efforts. In addition, limited 

aquifer testing will be performed. 

The analytical requirements for Phase II samples are provided in Table 

14-2. 

[Every effort will be made to complete the investigation of this site 

during Phase II. To the greatest extent possible, the results of the 

Phase I investigation, as well as field data and/or observations 

generated during the Phase II investigation, will be utilized to adjust 

and/or redirect the Phase II efforts in order to maximize the amount of 

information obtained regarding the horizontal and vertical extents of 

possible contamination at the site. Adjustments to the Phase II scope 

of work may include, but may not be limited to: 1) sampling of 

additional media which are not already included in this work plan; 2) 

installation of additional and/or deeper (i.e., intermediate and/or 

deep) permanent monitoring wells; 3) collection and analysis of 

additional samples from any given medium; and 4) performance of 

full-scale aquifer tests or other studies to further characterize the 

hydraulic properties of the soil or aquifer matrix. Furthermore, 

additional data from other site investigations may become available 

prior to or during the completion of Phase II activities at this site. 

This could warrant an increase or decrease in the scope of work proposed 

in this work plan.] 
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Table 14-2 

PHASE II SAMPLilfG A1fD ANALYTICAL REQUIREMERTS--GROUP Q 

SITE 39 

Medium 
No. of 

Samples 
Dupli
cates 

Trip a 
Blanks 

Field 
Blanks 

Rinsate 
Blanks 

Preserva15ive 
Blanks Total[c] 

Soil 18 2 1 [llR) 1 NR [22) 
( 6) 

A 
c 

Groundwater 4 1 1 [l) 1 1 [9) A 
B ( 2) 

TOTAL 22 3 2 1 2 1 31 ( 8) 

14[NASP]UH8000:T0291/1691/12 

:Trip blanks will be analyzed for Target Compound List (TCL) Volatile organic compounds (VOCs) only. 
Preservative blanks will be analyzed for TCL voes, total recoverable petroleum hydrocarbons 
(TRPHs), total [Tarqet Analyte List (TAL)) metals, and cyanide. 

cThe number of samples shown in parentheses will be analyzed for the additional parameters 
dindicated. 
Analytical suite designations are as follows: 

A = TCL voes plus methanol; TCL base-neutral/acid extractable organic compounds; TCL pesticides 
and polychlorinated biphenyls; TRPHs; [TAL) metals (total [i.e., unfiltered] and dissolved 
[i.e., millipore-filtered, water only]); cyanide; gross alpha, (qross beta, and qa ... scan) 
(water only); total organic carbon; hardness (water only); and alkalinity (water only). 
Rinsate blank metal analyses will be for total metals only. 

B Total suspended solids, total Kjeldahl nitrogen, ammonia nitrogen, orthophosphate 
phosphorus, dissolved oxygen (in field), 5-day biological oxygen demand (Boo

5
), and chemical 

oxygen demand (COD). 

C pH, alkalinity, percent moisture, grain size, BTU content, ash content, total organic 
halogens, sulfur, ignitability, and cation exchange capacity. 

9
Specific constituents encompassed by the various chemical groups included within the above-listed 
analytical suites are identified in tables 9-(6) through 9-(15) of the Generic Quality Assurance 
Project Plan. 

NR = Not required. 

Source: Ecology and Environment, Inc., 1992. 
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14.2.1 Biota Sampling 

The need for formal biological sampling will be based on the results of 

the Phase I habitat/biota survey and analytical screening results. If 

biological sampling is required, a separate biological sampling plan, 

which outlines sample locations, sampling methodologies, analytical 

parameters, etc., will be prepared. 

14.2.2 Soil Sampling 

The actual number and location of soil samples will be determined based 

on the results of Phase I. Tentative Phase II soil sample locations are 

presented on Figure 14-2. For planning purposes, it is estimated that 

soil samples will be collected at six locations. 

Soil samples will be collected in discrete intervals using a hand

operated bucket auger or a split-spoon sampler powered by a drill rig. 

At each location, a composite soil sample will be collected from the 

following depth intervals: 0 to [1.0] foot BLS, [1.0] to 2.5 feet BLS, 

then every 2.5 feet to the water table. Assuming that the depth to 

water is approximately 5 feet BLS, it is estimated that three soil 

samples will be collected at each location for a total of 18 samples. 

All sampling, compositing, and lithologic logging will be performed in 

accordance with sections 6.6 and 6.7 of the GQAPP. Equipment 

decontamination will be performed in accordance with Section 6.10 of the 

GQAPP. 

14.2.3 Shallow Monitoring Vell Installation and Development 

Tentative locations for the Phase II shallow monitoring wells are shown 

in Figure 14-2. The actual numbers and locations of shallow monitoring 

wells will be dependent on the results of Phase I. For planning 

purposes, four new shallow monitoring wells are tentatively proposed for 

Site 39. Shallow monitoring wells will be installed using the hollow

stem auger method described in Section 6.7.2.1 of the GQAPP. Each of 

the shallow monitoring wells will be constructed of 4-inch-diameter, PVC 

casing, will bracket the water table with 10 feet of 0.015-inch slotted 

screen, and will be an estimated 15 feet deep. A detailed discussion of 

standard monitoring well construction practices is provided in Section 
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6.7.3 of the GQAPP. Upon completion, the wells will be developed using 

the method described in Section 6.7.5 of the GQAPP. All equipment used 

in monitoring well installation will be decontaminated as discussed in 

Section 6.10 of the GQAPP. 

[Following well development, water levels in all on-site wells will be 

measured at low and high tides to determine the effect of tidal 

fluctuations on well water levels. In addition, the elevation of 

Pensacola Bay, immediately adjacent to the site, will be surveyed 

concurrently with measuring the water levels in the on-site wells.] 

Depending on the results obtained during Phase I, the delineation of the 

extent of shallow groundwater contamination may be possible during Phase 

II by the installation of a few monitoring wells in addition to the 

number proposed. When and where possible and/or practical, additional 

monitoring wells will be installed during Phase II in order to expedite 

the overall investigation schedule. 

14.2.4 Groundwater Sampling 

Groundwater samples will be collected from the four newly installed 

shallow monitoring wells. Each well will be purged and sampled 

according to the methods provided in Section 6.8 of the GQAPP, and 

equipment decontamination will be performed in accordance with Section 

6.10 of the GQAPP. 

14.2.5 Hydrologic Assessment 

Wellhead elevations will be surveyed for all newly inst~lled monitoring 

wells, and water levels will be measured in all wells, following 

procedures described in Section 14.1.4 of this work plan. 

Limited aquifer testing will be conducted on all newly installed and 

existing monitoring wells. This testing will consist primarily of 

performing slug tests and/or short-term specific capacity tests 

[immediately following] development of the newly installed monitoring 

wells [after the water levels have fully recovered and stabilized]. 

However, depending on the results of Phase I (i.e., if significant 
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groundwater contamination is detected), testing may be scaled up to 

include multiple well aquifer tests. Specific capacity and slug tests 

are particularly useful for deriving first estimates of aquifer 

hydraulic properties (i.e., hydraulic conductivity, transmissivity). 

Physical and chemical aquifer data collected during Phase II will be 

evaluated to determine lateral contaminant migration characteristics. 

A plan for deep well installation will be developed based on the 

findings of phases I and II. 

14.2.6 Air Sampling 

Formal air sampling will be performed only as required based on the 

results of the Phase I surface emissions survey and particulate air 

[screening] and the Phase I shallow soil sampling. If formal air 

sampling is necessary, sampling will be conducted in accordance with 

procedures outlined in Section 6.1 of the GQAPP. 

14.3 Phase III--Extent Delineation 

Phase III tasks will be conducted based on the results of phases I and 

II[, if deemed necessary.] Although the earlier phases are intended to 

identify and characterize areas and contaminants of primary concern as 

they extend laterally from Site 39, Phase III activities will be geared 

toward further delineating the horizontal and vertical extents of 

contamination, if necessary. 

14.3.1 Biota Sampling 

If deemed appropriate based on the findings of phases I and II, 

additional biota sampling may be conducted in Phase III. [If required,] 

a separate biological sampling plan will be prepared. [However, 

basewide biota sampling will be conducted as part of the investigation 

of operable units (OUs) 15, 16, and 17.] 

14.3.2 Soil Sampling 

Soil sampling will be conducted in conjunction with the installation of 

any new shallow, intermediate, or deep monitoring wells. 
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14.3.3 Shallow Monitoring Vell Installation and Development 

Additional shallow monitoring wells may be required to further determine 

the horizontal extent of any shallow groundwater contamination detected 

in phases I and II. 

14.3.4 Intermediate and Deep Monitoring Vell Installation and 
Development 

The installation of additional monitoring wells into deeper zones of the 

aquifer may be required to assess horizontal and vertical hydraulic 

gradients, aquifer physical characteristics, and vertical extent of 

contamination. The number of wells and their locations and depths are 

dependent upon the findings of phases I and II. 

14.3.5 Groundwater Sampling 

All wells installed in Phase III will be sampled, and the analytical 

requirements for the samples will be developed based on the results of 

previous phases. Monitoring wells installed prior to Phase III will be 

resampled as required. 

14.3.6 Hydrologic Assessment 

All wells installed during Phase III will require a wellhead survey to 

obtain TOC elevations. Water level measurements will be made for all 

site monitoring wells. Horizontal and vertical gradients will be deter

mined. Aquifer testing will be performed, as required, to determine 

aquifer physical characteristics. On sites where contamination is found 

in the surficial zone during phases I and/or II, the low permeability 

zone will be further characterized during Phase III and any subsequent 

phases. It is intended that soil sample results, lithologic logs, 

isopach maps, permeability testing, aquifer testing, etc., will be 

utilized as required to determine the lateral extent and/or continuity 

of the low permeability zone, as well as the degree to which a hydraulic 

connection exists between the surficial zone and underlying main 

producing zone at the site. 
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14.3.7 Air Sampling 

The need for formal air sampling during Phase III and the techniques to 

be employed are dependent upon the findings of phases I and II. 

14.4 Phase IV--Extent Delineation 

The following tasks, if required, will be performed as a continuation of 

the effort to delineate the extent of contamination: 

o Soil sampling; 

o Shallow monitoring well installation and development; 

o Intermediate and deep monitoring well installation and 
development; 

o Groundwater sampling; and 

o Hydrologic assessment. 

14.5 Topographic Survey and Base Hap 

Following the completion of phases III and IV, a topographic survey of 

the Site 39 area will be conducted, and a base map will be developed. 

Base map coverage, contour intervals, scale, and requirements for 

horizontal and vertical control will be established and approved by the 

Navy. The topographic base map will be developed for the requirements 

of remedial planning and will include the locations of surface features 

such as roads, structures, monitoring wells, municipal supply wells, and 

aboveground utilities. The location of subsurface utilities and 

drainage structures will be reflected on the base map as indicated on 

existing NAS Pensacola General Development and utilities maps and/or as 

located during field investigations. 

14.6 Field Quality Assurance/Quality Control 

14.6.1 Documentation 

Field activities and sample management will entail certain strict 

documentation requirements as described in Section 7 of the GQAPP. 
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14.6.2 Field Quality Assurance/Quality Control Samples 

Samples collected for laboratory analysis (both screening and 

non-screening) during all phases of fieldwork will require the 

preparation of field QA/QC samples as described in Section [11.1] of the 

GQAPP. The estimated numbers of required field QA/QC samples for phases 

I and II are shown in tables 14-1 and 14-2. 

14.7 Decontamination and Vaste Management Procedures 

14.7.1 Decontamination Procedures 

All equipment decontamination procedures for Site 39 will be performed 

in accordance with Section 6.10 of the GQAPP. 

14.7.2 Vaste Management Procedures 

[All investigation-derived waste handling will be performed in 

accordance with Section 6.11 of the GQAPP and EPA's guidance for 

investigation-derived waste.] All water generated during temporary 

monitoring well purging and development activities on each site will be 

containerized near each respective well and poured down the well prior 

to abandonment. All water generated during permanent monitoring well 

development will be drummed, labeled, and moved to a storage area on NAS 

Pensacola, as directed by the Navy. 

Any excess soil cuttings generated by soil boring or monitoring well 

installation activities will be drummed, labeled, and moved to a storage 

area on NAS Pensacola, as directed by the Navy. 

Other investigation-derived wastes, such as potentially contaminated 

clothing and other disposable materials, will be drummed, labeled, and 

moved to a storage area on NAS Pensacola, as directed by the Navy. 
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15. LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 

Laboratory QA/QC procedures are designed to ensure the accuracy, 

precision, completeness, representativeness, and comparability of all 

analytical data. Laboratory QA/QC has been addressed both in the 

GQAPP and GSMP. All phases of fieldwork will incorporate a different 

level of data quality and requisite laboratory QA/QC. These levels are 

discussed in detail in the GQAPP and GSMP. 
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16. GROUNDVATER MODELING 

E & E will use the data generated in the previous field investigation 

phases to conduct limited computer modeling when applicable and 

appropriate. The following two scenarios will be considered to assess 

the potential for off-site contamination: 

o Estimated future plume movement without any remedial action 
effects (i.e., no action); and 

o Estimated total time periods required, for a total 
contaminant mass at variable pumping rates, to extract 
contaminants from the aquifer in order to meet previously 
established standards for drinking water (ARARs). 

E & E will use the two-dimensional analytical RANDOMVALK model (Prickett 

et al. 1981) to arrive at these estimates. E & E will calculate flow 

velocity field input data for the solute transport simulation from a 

simplified model based on Darcy's Law. E & E will utilize parameters 

including transmissivity, storativity, and hydraulic conductivity 

determined from the previous phases of fieldwork. 

To obtain a prediction of plume extent without remediation, E & E will 

illustrate organic and inorganic simulations for the current time and 

for one, five, and 10 years into the future. Additional simulations 

will include different remedial pumping scenarios for both organic and 

inorganic contamination. E & E then will use information generated by 

these computer simulations for remedial alternative development. Other 

computer models that can be utilized to assess on-site groundwater 

conditions include: PLASM, a two-dimensional, finite-difference 

groundwater flow model; GYTRANS, a two-dimensional, finite-difference 

solute transport model; FEMVATER, a finite-element groundwater model; 

and FEMVASTE, a finite-element solute transport model. 
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17. TREATABILITY STUDY 

As indicated in Table 14-2, a number of the analyses to be performed on 

the samples collected during phases II through IV are required in 

support of the treatability study. Characterization of samples in terms 

of parameters listed in Table 14-2, together with treatability tests, 

will provide the basic data required for the evaluation of physical, 

chemical, and biological remedial technologies. Some of the 

treatability tests that may be examined are incineration tests, 

solubility tests, soil leaching tests, and coagulation-flocculation jar 

tests. 
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18. BASELINE RISK ASSESSMENT 

As part of the Remedial Activities Investigation, a baseline risk 

assessment will be conducted to determine the level of effort required 

in the FS for remedial actions. The baseline risk assessment will 

provide an evaluation of the potential threat to human health and the 

environment in the absence of any remedial action, by providing the 

basis for determining whether or not remedial action is necessary and 

the justification for performing any remedial actions. [The risk 

assessment will be performed in accordance with EPA's 1989 documents, 

Risk Assessment Guidance for Superfund: Volumes I and II.] 

The baseline risk assessment identifies and characterizes the toxicity 

and levels -0f hazardous substances present in the media of concern 

(e.g., air, groundwater, soil, surface water, sediment, or biota), the 

environmental fate and transport mechanisms within the media of concern 

(e.g., physical, chemical, biological degradation processes, and 

hydrogeological conditions), the potential human and environmental 

receptors, the potential exposure routes and the extent of actual or 

expected exposure, the extent of impact or threat (i.e., risk 

characterization), and the level or levels of uncertainty associated 

with all of the above. The complexity of the site will determine the 

level of effort required to conduct the baseline risk assessment. The 

conclusions of the baseline risk assessment will determine the level of 

effort required in the risk assessment to be conducted in the FS. 

The baseline risk assessment can be divided into four tasks: 

contaminant identification, exposure assessment, toxicity assessment, 

and risk characterization. 
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18.1 Contaminant Identification 

The main purpose of this step is to screen available information on the 

hazardous wastes present at the site and to identify contaminants of 

concern to focus on in subsequent efforts in the risk assessment 

process. It may be useful at some of the NAS Pensacola sites to select 

"indicator chemicals" to represent the most toxic, persistent, and/or 

mobile substances among those identified that are most likely to 

contribute significantly to the overall risk posed by the site. 

Sometimes this indicator chemical can be selected to represent a "class" 

of chemicals (e.g., trichloroethylene to represent all volatiles). 

18.2 Exposure Assessment 

In this subtask, actual or potential pathways are identified, 

populations potentially exposed are characterized, and the extent of 

exposure is determined. Identification of potential exposure pathways 

helps to conceptualize the migration of contaminants from an existing 

source to an existing or potential point of contact. An exposure 

pathway may be viewed as identifying four elements: 

1) A source mechanism of chemical release into the 
environment; 

2) An environmental transport medium (e.g., air, ground
water, and/or biota); 

3) A point of potential contact with the medium of concern; 
and 

4) An exposure route to the population from the contact 
point. 

The purpose of this analysis is to provide decision makers with an 

understanding of both the current and potential future risks if no 

action is taken. Therefore, as part of this evaluation, a reasonable 

maximum exposure scenario should be developed to reflect the type(s) and 

extent(s) of exposures that could occur based on the expected future use 

of the site. 
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The final step in the exposure assessment is to integrate the 

information and develop a quantitative estimate of the expected exposure 

levels resulting from the actual or potential release of contaminants 

from the site. 

18.3 Toxicity Assessment 

This step considers: (1) the types of adverse human or environmental 

effects associated with contaminant exposure; (2) the relationship 

between the magnitude of exposure(s) and the adverse effects; and (3) 

related uncertainties such as the evidence for a chemical's potential 

carcinogenicity in humans. Typically, this process relies heavily on 

existing toxicity information and rarely involves the development of new 

data on toxicity or dose-response relationships. The Integrated Risk 

Information System (IRIS) will be utilized [during the toxicity 

assessment.] 

18.4 Risk Characterization 

In the final stages of the baseline risk assessment, a characterization 

of the potentially adverse effects to human health or environment of 

each scenario derived is developed and summarized. By integrating 

information developed during the exposure and toxicity assessments, 

estimates of risk can be developed to include carcinogenic risks, 

noncarcinogenic risks, and environmental risks. To characterize 

environmental risks, the potential exposures to the surrounding 

ecological receptors must be identified, and the potential effects 

associated with such exposure(s) must be determined. Important factors 

to examine include disruptive effects to populations (plant and animal) 

and the extent of perturbations to the ecological community. 

The following data will be obtained for each site as part of the 

baseline risk assessment: 

o Distance to the closest residence (on or off NAS 
Pensacola); 

o Type of barrier, if any, to prevent access; 
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o Approximate population within 0.25 mile of the site 
(including NAS Pensacola); 

o Sensitive land uses in the vicinity of the site (e.g., 
schools, hospitals, and retirement home); 

o Activities (recreational and/or occupational) which take 
place near the sites and the estimated number of people 
involved; 

o Records of any environmental and/or health complaints 
regarding the sites; and 

o Log of any actions taken by a health unit regarding health 
issues, complaints, and concerns. 

The results of the baseline risk assessment may indicate that the site 

poses little or no threat to human health or the environment. In such 

cases, the FS should be appropriately scaled down or eliminated. The 

results of the Remedial Activities Investigation and baseline risk 

assessment will serve as the primary basis of documenting a no further 

action decision. 

It should be emphasized that all the tasks conducted as part of the 

baseline risk assessment will be performed on an interactive basis 

between the various disciplines required (e.g., hydrogeologists, 

chemists, and risk assessors), the Navy, and the reviewing regulatory 

agencies (i.e., FDER and EPA) and that the goal of these tasks is to 

produce appropriate, sufficient, and high quality data to complete the 

baseline risk assessment. 
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19. FEASIBILITY STUDY 

Further details on the specific tasks to be performed as part of the FS 

will be described in detail during the update of this work plan after 

the initial phases of the fieldwork have been completed. However, it is 

anticipated that if contamination of some degree is identified on site, 

the general approach described below will be followed. 

As part of the initial scoping activities of the FS, E & E will prepare 

a summary of field data collected during the RI to compare and evaluate 

the concentration of the contaminants of conce;n with the cleanup 

criteria developed. E & E will prepare a qualitative and quantitative 

summary of contamination for the scenarios identified during the risk 

assessment evaluation. The results of this evaluation will serve as a 

basis for screening applicable remedial technologies for the development 

and evaluation of remedial action alternatives. 

19.1 Screening of Applicable Remedial Technologies 

E & E will screen and develop applicable technologies for the 

remediation of any on-site contamination. In the process of screening 

applicable technologies, E & E will consider all ARARs, identify 

problems and determine pathways of contamination using a 

receptor-oriented approach based on the threat to the public health, 

welfare, and the environment. In this summary, pathways will be 

outlined for each medium of concern. E & E then will identify 

applicable remedial technologies for each general response action such 

as contaminant removal, treatment, disposal, and so on. The 

identification of technologies will be based on technical selection 

criteria and E & E's engineering judgment. 
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19.2 Assessment of Applicable Remedial Technologies 

During the assessment process, E & E will consider the relative 

applicability of each technology. In addition, criteria such as 

environmental, institutional, and public health impacts, and technical 

feasibility will be applied. A discussion of the applicable 

technologies will be provided for each general response action. The 

summary will include any appropriate comments concerning the reliability 

and implementability of the technology. 

19.3 Risk Assessment 

Based on the results of the baseline risk assessment conducted during 

the Remedial Activities Investigation, E & E will perform a detailed 

risk analysis to determine the acceptable levels of risk. This will 

allow the Navy to balance the increase in costs associated with each 

alternative against gains in safety. The risk analysis will include 

consideration of site contaminant toxicity, transport mechanisms, 

persistence in the environment, and impacts on human health and the 

en vi ronmen t. 

19.4 Development and Evaluation of Remedial Action Alternatives 

During the preceding task, remedial technologies will be assessed 

independently without considering potential advantages or disadvantages 

of technologies applied in combination. In this task, individual 

technologies will be assembled into remedial action alternatives for the 

site. During the assembly and evaluation of the action alternatives, 

criteria including technical feasibility, environmental and public 

health, institutional impacts, and comparative costs will be considered. 

19.5 Selection of Recommended Remedial Action Alternatives 

During this task, E & E will select a single remedial action alternative 

for the remediation of the site. The alternatives assembled during the 

preceding task will be compared using technical, environmental, and 

economic criteria. E & E will consider present worth of total costs, 

environmental effects, technical aspects, the extent to which 

alternatives comply with ARARs, community effects, and other factors. 

19-2 

[Bold items enclosed in brackets denote 
changes to last version of document] 



E & E will apply these evaluation criteria uniformly to each alternative 

along with any additional criteria that may result from the Navy project 

coordination. E & E will discuss the selection of the chosen 

alternative by means of a statement of the relative advantages of the 

alternative over the other alternatives considered. 

19.6 Feasibility Study Report 

A draft and a final FS report will be provided to the Navy for review an 

comments. 
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20. REPORT 

Following the Phase I investigation, E & E will prepare a Phase I 

Interim Data Report for each site. The purpose of this report is to 

summarize the findings of Phase I and provide recommendations for the 

Phase II investigation; the Phase I interim report will not be a formal 

report. (In general, during the proposed multi-phase investigation 

process, formal reports will be generated only when little or no 

additional assessment work appears to be required.) Following the Phase 

I interim report, the work plans for the Phase II work will be updated 

accordingly. If the results of Phase II indicate that no further action 

is warranted, a formal [RI] report will be produced. However, if the 

Phase II results indicate that additional investigation is required, the 

Phase II report will be produced as the Phase II Interim Data Report and 

will only summarize the Phase II results and provide recommendations for 

the Phase III investigation. Thus, the Phase II interim report will not 

be a formal document. Following production of the Phase II interim 

report, the work plans for the Phase III work will be updated. [Once 

the Phase III work is complete, all results will be synthesized and 

presented in an RI report.] 

In addition, following any treatability studies and FS work, formal 

reports will be produced for these efforts. These reports will include 

detailed narratives associated with the respective tasks.] 

For all reports, E & E will prepare a 100% draft report for the Navy and 

Technical Review Committee (TRC) review. The TRC review comments will 

be incorporated into draft final reports which will be resubmitted to 

the TRC for final approval. The draft final report will then become 

final if no further comments are received from the TRC. Each report 
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will be written as an independent document, complete in its own right, 

and fully supportive of the conclusions that it contains. Where 

appropriate, public participation issues will be summarized, as will 

interim remedial measures necessary to protect against continued 

degradation of conditions at the site(s). Information used in analyses, 

but supplemental to the analytical results, will be provided in a series 

of appendices. 

Monthly progress reports during all field activities will be submitted 

to keep the Navy apprised of fieldwork status and site conditions. 

Current and planned activities as well as cost tracking will be 

provided. 
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21. DOCUMENT REVISION 

Periodic updating of all administrative documents (GQAPP, GSMP, GHSP, 

GPMP, and work plans) will be necessary due to changes in site 

conditions and/or program conditions or requirements. The schedules 

shown in the GPMP and GSMP indicate document revisions approximately 

every two months for the GQAPP, GSMP, GHSP, and GPMP. Work plans will 

be revised after each phase of fieldwork, with phases III and IV, if 

required, fully developed after Phase II with separate cost estimations. 

Revised documents will undergo the same review process (e.g., Navy and 

TRC) as the original documents. 
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22. PROJECT MANAGEMENT 

Project management will be an ongoing process throughout this 

investigation. This process includes preparation of biweekly project 

status reports, coordination of schedules, mobilizations, and other 

project incidentals with the Navy, management of project staff, 

coordination with the E & E support groups (e.g., publications and 

laboratory), and ongoing project review by E & E technical managers and 

directors. These project management steps are described in detail in 

the GPMP submitted to the Navy. 
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23. PROJECT SCHEDULE 

Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for phases 

I, II, III, and IV, respectively. Given that the scopes of work for 

Phase II and beyond are dependent on the results of the preceding 

phases, the project schedules for phases II, III, and IV are tentative. 

In addition, the length of time between phases is subject to the 

schedule in the Federal Facilities Agreement Site Management Plan 

(FFA SMP). The schedule in the FFA SMP will be updated yearly. 
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25. FLORIDA PROFESSIONAL GEOLOGIST SEAL 

I hereby affix my seal to the Contamination Assessment/Remedial 

Activities Investigation York Plan, Group Q, Naval Air Station, 

Pensacola, Escambia County, Florida, in accordance with Chapter 492 of 

the Florida Statutes and applicable rules and regulations developed 

pursuant thereto: 

Name: 

License Number: 

State: 

Expiration Date: 

John D. Barksdale 

P.G. No. 1150 

Florida 

July 31, 1992 

John D. Barksdale 

Date 
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522 
ecology and environment, inc. 

S I T E S A F E T Y P L A N 

Version 988 

A. GENERAL INFORMATION 

Project Title: Site 39 - Oak Grove Campground 

TDD/Pan No. : 

Project Manager: _J_o_h_n~B_a~r_k_s_d_a_l_e~~~~~~~~~~~- Project Dir.: Gerry Gallagher III 

Location(s): South of Shell Road, approximately 0.1 mile east of Radford Boulevard/Shell Road Intersection 

Prepared by: Jeff Lunceford Date Prepared: _5_-_2_3_-_9_1~~~~~~~~~~~~~~~~~~~ 

Approval by: Sybil Newchurch; Mary Miller Date Approved: 5-30-91; 5-30-91 

Site Safety Officer Review: Date Reviewed: 

Scope/Objective of Work: Field screening will include physical survey, radiation survey, geophysical survey, 

soil headspace, soil sampling, monitoring well installation, groundwater sampling, and hydrologic assessment. 

Proposed Date of Field Activities: _J_u_l~y~l_9~9_2~t_o~J_u_n~e~1_9_9_3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Background Info: Complete: 

Documentation/Summary: 

Overall Chemical Hazard: 

Overall Physical Hazard 

Waste Type(s): 

Liquid x J 

Characteristic(s): 

Flammable/ [ X ] 
Ignitable 

Explosive [ X ] 

Other: 

Physical Hazards: 

Overhead [ X 

Puncture X 

Noise X 

Serious 
Low 

Serious 
Low 

x 

Preliminary (No analytical 
data available) 

Moderate 
Unknown 

Moderate 
Unknown 

[ x J 

x 

B. SITE/WASTE CHARACTERISTICS 

Solid [ x J Sludge 

Volatile [ X ] Corrosive 

Reactive [ Carcinogen [ X ] 

Confined* Below 
Space Grade 

Burn Cut x l 

other: Snakes, insects, poison ivy, 

Gas/Vapor 

Acutely 
Toxic 

Radioactive* 

Trip/Fall 

Splash 

heat/cold stress. 

[ x 

x 

J 

J 

*Requires completion of additional form and special approval from the Corporate Health/Safety group. Contact 
RSC or HQ. 
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site History/Description and Unusual Features (see Sampling Plan for detailed description): Site 39 is located 

approximately 200 feet south of the campground and occupies a roughly circular, sandy-soil clearing, 

approximately 200 feet in diameter. Debris consisting of broken pieces of brick, concrete, tile, glass, coal_,~ 

and iron nails and rods is scattered about the site. 

Locations of ChemicalsjWastes: Stained soils with hydrocarbon odor are located within the circular clearing. 

Estimated Vo 1 ume of Che mi cal sjWas t es : _u_n_k_n_o_w_n _____________________________________ _ 

Site currently in Operation Yes: [ X I No: 
(Campground) 

C. HAZARD EVALUATION 

List Hazards by Task (i.e., drum sampling, drilling, etc.) and number them. 
in Section D) 

(Task numbers are cross-referenced 

Physical Hazard Evaluation: 

1) Physical, radiation, and geophysical survey - Site walkovers; trip/fall, puncture, cut; 

2) Soil headspace - Trip/fall, puncture, cut; 

3) Soil sampling - Using hand auger or drill rig; overhead, noise, trip/fall, puncture, cut; 

4) Monitoring well installation - Using drill rig; overhead, noise, trip/fall, puncture, cut; 

5) Groundwater sampling - Trip/fall, splash, puncture, cut; 

6) Decontamination - Using solvents; splash; and 

7) Hydrologic assessment - Splash, personal contamination, automobiles. 

Chemical Hazard Evaluation: 

Route Acute Odor Odor 
compound PEL/TWA of Exposure symptoms Threshold Description 

Methanol 200 ppm Inh, De rm, Ing Eye irr. ,headache, 160.0 ppm Pungent odor 
drowsiness, nausea 

Tetrachloroethylene 100 ppm Inh, De rm, Ing Eye, nose, throat 47.0 ppm Ether/chloroform 
irr.; nausea odor 

Toluene 200 ppm Inh, De rm, Ing Fatigue,dizziness, 40.0 ppm Aromatic benzene 
headache, confus. odor 

Xylene 100 ppm Inh, De rm, Ing Dizziness, draws., 20.0 ppm Aromatic odor 
nausea, abd. pain 

Isopropanol 440 ppm Inh, De rm, Ing Skin irritation 7.5 - 200 ppm Rubbing alcohol 

Nitric Acid 2 ppm Inh, De rm, Ing Corrosive 0.3 - 1 ppm Acrid 

Sulfuric Acid 1 mg/m 
3 

Inh, De rm, Ing corrosive NA Odorless 

Hydrochloric Acid 5 ppm Inh, De rm, Ing Corrosive Unknown Acrid 

Sodium Hydroxide 2 mg/m 3 
Inh, De rm, Ing Corrosive NA Odorless 

Note: Complete and attach a Hazard Evaluation Sheet for each major known contaminant. 
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D. SITE SAFETY WORK PLAN 

Site Control: Attach map, use back of this page, or sketch of site showing hot zone, contamination reduction, 
zone, etc. 

Ferimeter identified? [yes] Site secured? [yes] 

\·lork areas designated? [yes] Zone(s) of contamination identified? [ no] 

Personnel Protection (TLD badges required for all field personnel): 

Anticipated Level of Protection (Cross-reference task numbers to Section C): 

A B c D 

Task 1 x 

Task 2 x 

Task 3 x 

Task 4 x 

Task 5 x 

Task 6 x 

Task 7 x 

(Expand if necessary) 

Modifications: Modified level D with Tyvek, neoprene gloves and boots, safety glasses, APR available when 

level C upgrade is necessary based on OVA readings. 

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions: 

G Level D: o 2 <19.5% or >25%, explo~ive atmosphere >10% LEL, organic vapors above background levels, 
particulates > ___ mg/m , other 

o Level C: o
2 

<19.5% or >25%, explosive atmosphere >25% LEL
3

(California-20%), unknown organic vapor (in 
breathing zone) >1 ppm, particulates > mg/m , other 

0 Level B: o
2 

<19.5% or >25%, explosive atmosphere >25% LEL
3

(california-20%), 
breathing zone) >5 ppm, particulates > mg/m , other 

unknown organic vapors (in 

0 Level A: o 2 <19.5% or >25%, explosive atmos~here >25% LEL (California-20%), 
>500 ppm, particulates > ___ mg/m , other 

unknown organic vapors 

Air Monitoring (daily calibration unless otherwise noted): 

Type of Sample Monitoring Frequency of 
Contaminant of Interest (area, personal) Equipment Sampling 

voes Area OVA Continuous 

Radiation Area Mini-Rad Continuous 
Gamma 

Scintillator 
Micro-R-meter 

Explosive Gases Area o
2
;Explosimeter continuous 

(Expand if necessary) 

Decontamination Solutions and Procedures for Equipment, Sampling Gear, etc.: 

Trisodium phosphate Wdsh, tap water rinse, deionized water rinse, isopropanol rinse (twice), final organic-free 

water rinse, and allow to air dry as long as possible. Note: Every effort will be made not to generate mixed 

waste. 
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Personnel Decon Protocol: Boot and glove wash - trisodium phosphate wash with clean water rinse. Expendables 

will be double bagged and drummed for disposal. Field personnel will take a hygienic shower, off-site, 

following each day's fieldwork. 

Decon Solution Monitoring Procedures, if Applicable: Decontamination will be performed in a well-ventilated 

area upwind of the sampling zone. 

Special Site Equipment, Facilities, or Procedures (Sanitary Facilities and Lighting 
Must Meet 29 CFR 1910.120): 

All drilling safety procedures will be strictly adhered to as outlined in Attachment A. 

Site Entry Procedures and Special Considerations: E & E's "Buddy System" will be employed at all times during 

fieldwork activities. Personnel will exercise caution in the vicinity of Chevalier Field and along nearby 

roadways. If above background radiation levels are encountered, team members will evacuate the sampling area 

and contact the corporate health physics group to reassess the site. 

Work Limitations (time of day, weather conditions, etc.) and Heat/Cold Stress Requirements: All fieldwork 

activities will be performed during daylight hours. Team members will take breaks as necessary to avoid heat 

stress and replace fluids. Cooling vests may be used to prevent heat stress. 

Investigation-Derived Material Disposal (i.e., expendables, decon waste, cuttings): All fieldwork waste 

materials will be double bagged, drummed, labeled, and transported to a designated location for final disposal 

by the Navy. 

Sample Handling Procedures Including Protective Wear: During all handling of samples, all field team members 

will wear surgical gloves. Goggles will be worn during sample preservation with acids. 

Team Member* Responsibility 

Team members to be determined Team Leader 

Site Safety Officer/Sampler 

Geologist/Sampler 

Sampler 

*All entries into exclusion zone require Buddy system use. All E & E field staff participate in medical 
monitoring program and have completed applicable training per 29 CFR 1910.120. Respiratory protection program 
meets requirements of 29 CFR 1910.134 and ANSI Z88.2 (1980). 
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E. EMERGENCY INFORMATION 

(Use supplemental sheets, if necessary) 

LOCAL RESOURCES 

(Obtain a local telephone book from your hotel, if possible) 

Ambulance: On Base: 904-452-4138; Off Base: 911 

Hospital Emergency Room: NAS Dispensary -- Building 3600: 904-452-2733; Baptist Hospital 904-434-4811 (Life 

Flight) 

Poison Control Center: 

Police (include local, county sheriff, state): _9_1_1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Airport: 

Agency Contact (EPA, State, Local USCG, etc.): Emer9ency: 904-453-8178; General Information: 904-453-8282 

Local Laboratory: E & E ASC: 1-716-631-0360 

client/EPA Contact: U.S. Navy Southern Division, En9ineer-In-Charge, Suzanne O. Sanborn: 1-803-743-0574 

Site Contact: NAS Pensacola Environmental Coordinator, Ron Joyner: 904-452-4515 

SITE RESOURCES 

Telephone Location, Number: _T_o~b_e~_d_e_t_e_r_m_i_·n~e_d~o_n~s_i_'_t_e~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Cellular Phone, if available: _T_o~b_e~d_e~t_e_r_m_i_n~e~d~_o_n_..:s~i_t_e~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Radio: 

other: On-site warehouse number to be determined 

EMERGENCY CONTACTS 

1. Dr. Raymond Harbison (Univ. of Florida) 
Alachua, Florida 

2. Ecology and Environment, Inc., Safety Director 
Paul Jonmai re .......................................... . 

3. Regional Safety Coordinator - Sybil Newchurch .......... . 

4. Regional Office Manager - Rick Rudy .................... . 
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(501) 221-0465 or (904) 462-3277, 3281 
(501) 370-8263 (24 hours) 

( 716) 684-8060 (office) 
( 716) 655-1260 (home) 

( 904) 877-1978 (office) 
( 904) 878-2336 (home) 

( 904) 877-1978 (office) 
( 904) 893-7245 (home) 
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MEDTOX HOTLINE 

l. Twenty-four hour answering service: (501) 370-8263 

What to report: 

state: ''this is an emergency. 11 

Your name, region, and site. 

Telephone number to reach you. 

Your location. 

Name of person injured or exposed. 

Nature of emergency. 

Action taken. 

2. A toxicologist (Drs. Raymond Harbison or associate) will contact you. Repeat the information given to the 
answering service. 

3. If a toxicologist does not return your call within 15 minutes, call the following persons in order until 
contact is made: 

a. 24 hour hotline - (716) 684-8940 
b. Corporate Safety Director - Paul Jonmaire - home # (716) 655-1260 
c. Assistant Corp. Safety Officer - Steven Sherman - home # (716) 688-0084 

EMERGENCY ROUTES 

(ROTE: Field Team Must Know Route(s) Prior to Start of Work) 

Directions to hospital from site 39 (include map): RAS Dispensary - Turn right onto Shell Road, which joins and 

becomes Radford Boulevard. Continue east on Radford Boulevard to Ellyson Avenue. Turn left onto Ellyson A e 

and continue to its intersection with Turner Street. The NAS Dispensary is located on Turner Street in Building 

3600. 

Baptist Hospital - Take Duncan Road (Navy Boulevard) north to exit the base. Navy Boulevard becomes Highway 98 

and curves to the east. Follow Navy Boulevard/Highway 98 east approximately 3 miles to Pace Boulevard. Turn 

left (north) onto Pace Boulevard and proceed approximately 1 mile to Cervantes Street (Highway 90). Turn right 

on Cervantes/Highway 90 and follow this road for about 8 blocks and turn left (north) onto E street. The 

hospital is about 6 blocks north on the left. 

Emergency Egress Routes to Get Off-Site: Emergency egress routes will be located if emergency exit routes 

become blocked by construction, etc. 
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DRILL RIG SAFETY 

Hard hats must be worn. 

All team members must be know the procedure to shut the rig 
off and the location of the "kill" switch. 

When moving a rig off the road, pay attention to obstacles in 
route of travel. Walk the intended route first. 

Have someone guide the rig driver when clearance is at a 
minimum or when hazards are in close proximity. 

Set rig brakes and block the wheels when rig is set up at 
the desired drilling location. 

The mast must be lowered when the rig is moved. 

Always consider overhead wires to be live, watch for sagging 
lines and do not operate rig within 15 feet of overhead lines. 

Make sure the site, platforms and walkways are free of 
o-bstructions. 

* Make sure proper housek~eping is practiced around and on the 
rig at all times. Tools should be stored in a manner that 
permits convenient access and provides for adequate safety. 

* Store gasoline in approved containers that have a spark 
arrestor and keep them clear of the drilling work area. 

* Check rig equipment prior to starting work. Repair or re
place faulty and worn items. 

* Handle augers with care. Use proper lifting techniques 
when picking up samplers and augers. Use a tool hoist if 
possible and stay clear of rotating augers. Keep cables and 
ropes secured when not in use. 

* Level and stabilize the drill rig prior to raising the mast. 

* Watch for slippery ground when working in the area of the rig. 

* All· unattended boreholes must be properly covered. 

* Do not drill during an electrical storm. 

* Maintain a safe distance from the rig mechanisms during 
drive sampling and auger removal operations. 



I 
) 

r ecology and environment, inc. 

Title: 
SOP-Heat Stress Monitoring 

Cataoory: 
Revlead: JANUARY 1990 

H & S, TRAINING 2.8 Approved: 

STANDARD OPERATING PROCEDURE 
FOR 

H. Van Cleave 

EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORING 

recvc1ea paper 

REVISED JANUARY 1990 

Prepared by 

Ecology and Environment, Inc. 
368 Pleasantview Drive 

Lancaster, New York 14086 

t>COlo~y and enYU"Onmen1 



\ 

I T1tle: SOP-Heat 
I 
I Category: H s 

Stress Monitoring 
I 

TRAINING 2.8 j Revised: JANUARY 1990 

None of the information contained in this Ecology and Environment, 
Inc. (E & E), publication is to be construed as granting any right, by 
implication or otherwise, for the manufacture, sale, or use in 
connection with any method, apparatus, or product covered by letters 
patent, nor as insuring anyone against liability for infringement of 
letters patent. 

Anyone wishing to use this E & E publication should first seek 
permission of the company. Every effort has been made by E & E to 
ensure the accuracy and reliability of the data contained in the 
document; however, the company makes no representation, warranty, or 
guarantee in connection with this E & E publication and hereby expressly 
disclaims any liability or responsibility for loss or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation with which this E & E publication may conflict; or for the 
infringement of any patent resulting from the use of the E & E 
publication. 
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1 INTRODUCTION 

Field operations present a variety of hazards to the employee. 
During hot days or when wearing protective clothing, heat stress can be 
experienced and, if not remedied, can threaten the health or life of 
field personnel. Therefore, it is important that all employees are able 
to recognize the symptoms of heat stress as well as perform first aid 
without delay. 

2 SCOPE 

This standard operating procedure (SOP) describes the symptoms and 
treatment for the three classical types of heat stress presented here in 
ascending order of severity: heat cramps, heat exhaustion, and heat 
stroke. Field personnel should take immediate action to prevent a less 
severe form of heat stress from escalating into one requiring hospital 
treatment. 

In addition, this SOP recommends ways to avoid heat stress, such as 
frequent rest periods, carefully timed excursions in protective 
clothing, and monitoring heartrate and body temperature. The Site 
Safety Officer (SSO) has overall responsibility for seeing that these 
guidelines are followed in the field. However, each individual must be 
cautious when working in conditions where heat stress is possible. 

3 OBJECTIVES 

The prevention of heat stress is of paramount importance for field 
personnel, particularly when they must wear heavy or confining 
protective clothing. The SSO must ensure that all personnel monitor 
themselves for possible heat stress, and know what to do in a heat 
emergency. For example, a person who recognizes the symptoms of heat 
stroke can provide lifesaving first-aid to another, while medical 
assistance is summoned. 

4 EFFECTS OF BEAT 

Normal oxidation processes within the body produce a predictable 
amount of heat. If the heat is liberated as it is formed, there is no 
change in body temperature. If the heat is liberated slightly more 
rapidly, the body cools to a point at which the production of heat is 
accelerated and the excess is available to bring the body temperature 
back to normal. 

Interference with the elimination of heat leads to its accumulation 
and thus to the elevation of body temperature. As a result, the person 
is said to have a fever. Such a condition produces a cycle in which 
certain body processes speed up and generate additional heat. Then the 
body must eliminate not only the normal but also the additional 
quantities of heat. 
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Heat produced within the body is brought to the surface largely by 
the bloodstream and escapes to the cooler surroundings by conduction and 
radiation. If air movement such as a breeze strikes the body, 
additional heat is lost by convection. However, when the temperature of 
the surrounding air becomes equal to or rises above that of the body, 
all of the heat must be lost by vaporization of the moisture (sweat) 
from the skin surface. As the air becomes more humid (contains more 
moisture), vaporization from the skin slows down. Thus, on a day when 
the temperature is 95°F to 100°F, with high humidity and little or no 
breeze, heat is retained within the body. It is on such a day or, more 
commonly, after a succession of such days (a heat wave) that medical 
emergencies due to heat are likely to occur. Such emergencies are 
classified in three categories: heat cramps, heat exhaustion, and heat 
stroke. 

4.1 HEAT CRAMPS 

Heat cramps usually affect people who work in hot environments and 
perspire a great deal. Loss of salt from the body causes painful cramps 
of the leg, arm, or abdominal muscles. Heat cramps also may result from 
drinking iced water or other drinks either too quickly or in too large a 
quantity. Heat cramps generally occur during work, but may appear hours 
later in some cases. 

4 .1.1 Symptoms 

The symptoms of heat cramps include the following: 

o Muscle cramps in legs, arms, or abdomen; 

o Pain accompanying the cramps; 

o Profuse perspiration; and 

o Faintness. 

4.1.2 Emergency Care 

Place the victim in a cool location, observing safety and 
decontamination considerations (see Section 6) if the victim is coming 
from the hot zone. Give the person sips of water or an electrolyte 
liquid such as Gatorade or its equivalent. Apply manual pressure to the 
cramped muscle. The victim should not require medical treatment but be 
alert for any indication of a more serious problem. 

4.2 HEAT EXHAUSTION 

Heat e.Khaustion occurs in individuals working in hot environments 
and may be associated with heat cramps. Heat exhaustion is caused by 
the pooling of blood in the vessels of the skin. The heat is 
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transported from the interior of the body to the surface by blood. The 
blood vessels in the skin become dilated and a large amount of blood is 
pooled in the skin. This condition, plus the blood pooled in the lower 
extremities when an individual is in an upright position, may lead to an 
inadequate return of blood to the heart and eventually to physical 
collapse. 

4.2.1 Symptoms 

The symptoms of heat exhaustion are as follows: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized weakness, 

o Dizziness, 

o 'Weak pulse, 

o Rapid and usually shallow breathing, 

o Unconsciousness, and 

o Appearance of having fainted {the patient will respond to the 
same treatment that is administered in cases of fainting). 

4.2.2 Emergency Care 

Place the victim in a cool location and remove as much clothing as 
possible while observing proper decontamination procedures. Administer 
cool water, Gatorade, or its equivalent. If possible, fan the patient 
continually to remove heat by convection, but do not allow chilling or 
overcooling. Treat for shock, and take the victim to a medical facility 
if there is any indication of a more serious problem. 

4.3 BEAT STROKE 

Beat stroke is a profound disturbance of the heat-regulating 
mechanism, associated with high fever and collapse. Sometimes this 
condition results in convulsions, unconsciousness, and even death. 
Direct exposure to sun, poor air circulation, poor physical condition, 
and advanced age (over 40) bear directly on the tendency to heat stroke. 
It is a serious threat to life and carries a 20-percent mortality rate. 
Alcoholics are extremely susceptible. 
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4.3.1 Symptoms 

Following are the symptoms of heat stroke (note the absence of 
perspiration): 

o Dry, hot, and flushed skin; 

o Sudden onset; 

o Full and fast pulse; 

o Dilated pupils; 

o Early loss of consciousness; 

o Body (core) temperature's exceeding 105°F; 

o Muscle twitching, growing into convulsions; and 

o Breathing deeply at first, later shallowly or even almost 
absent. 

4.3.2 Emergency Care 

Remember that this is a true emergency, therefore, transportation 
to a medical facility should not be delayed. In the meantime, place the 
victim in a cool environment and remove as much clothing as possible. 
Ensure an open airway. Reduce body temperature promptly, preferably by 
wrapping the victim in a wet sheet or dousing the body with water. If 
cold packs are available, place them under the arms, around the neck, on 
the ankles, or any place where blood vessels located close to the skin 
can be cooled. Protect the victim from injury during convulsions, 
especially tongue biting. 

5 PREVENTION OF HEAT STRESS 

Please note that in the case of heat cramps or heat exhaustion, 
Gatorade or its equivalent is suggested as part of the treatment regime. 
The reason for this type of liquid refreshment is that such beverages 
will return much-needed electrolytes to the body's system. Vithout 
these electrolytes, body systems cannot function properly, and the 
represented health hazard will be increased. Therefore, when personnel 
are working in situations where the ambient temperatures and humidity 
are high, and especially in situations where levels A, B, and C of 
protective apparel are required, the SSO must follow the procedures 
listed below: 

o Ensure that all employees have sufficient quantities of fluids 
(Gatorade or its equivalent). Personnel should prepare ahead of 
time for field work in heat stress environments by consuming 
extra fluids; 
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o Ensure that frequent breaks are scheduled so that overheating is 
less likely to occur; 

o Revise work schedules, when necessary, to take advantage of the 
cooler parts of the day (i.e., 5:00 a.m. to 1:00 p.m., and 6:00 
p.m. to nightfall); and 

o Cooling vests should be worn if available. 

o NOTE: Taking salt tablets is NOT currently recommended. 

5.1 GUIDELINES FOR USE OF PROTECTIVE CLOTHING 

If protective clothing must be worn, especially levels A and B, the 
suggested guidelines for ambient temperature and maximum wearing time 
per excursion are as follows: 

Ambient Maximum Wearing Time 
Temperature (OF) per Excursion (min) 

Above 90 15 

85 to 90 30 

80 to 85 .60 

70 to 80 90 

60 to 70 120 

50 to 60 180 

5.2 HEARTRATE MONITORING 

One method of measuring the effectiveness of an employee's 
rest-recovery regime is by monitoring the heartrate. The "Brouha 
guideline" is one such method: 

o During a 3-minute period, count the pulse rate for the last 30 
seconds of the first minute, the last 30 seconds of the~
second minute, and the last 30 seconds of the third minute. 

o Double the count. 

If the recovery pulse rate during the last 30 seconds of the first 
minute is at 110 beats/minute or less and the deceleration between the 
first, second, and third minutes is at least 10 beats/minute, the 
work-recovery regime is acceptable. If the employee's rate is above 
that specified, a longer rest period is required, accompanied by an 
increased intake of fluids. 
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5.3 MONITORING PERSONNEL LCDY TEMPERATURE AND BLOOD PRESSURE 

~hen personnel are in respiratory protective gear for extended 
periods, or when air temperatures are very high, the monitoring of body 
temperature and-blood pressure is another way of checking for symptoms 
of heat stress. Careful adhe·rence to existing medical guidelines could 
identify an individual who oay not have fully stabilized and therefore, 
is not ready t~ continue working in the hot zone. 

5.4 MONITORING THE VORK AREA FOR HEAT STRESS CONDITIONS 

Air temperature and relative humidity are the two most important 
measurements for determining tha likelihood that a heat stress situation 
will occur. The reading can be achieved using both a dry and wet bulb 
thermometer. 

6 DECONTAMINATION 

As in OLher medical emergencies, decontamination should proceed as 
normally as possible without contributing unduly to the victim's stress 
or injury. At a minimum, the protective clothing should be removed as 
he or she is taken from the hazardous zone. The "buddy system" is 
always in effect and backup personnel should be available at the 
decontamination station to either suit up and assist in extraction or to 
help decontaminate and undress the victim. If other serious injuries or 
more life-t~~eatening conditions exist, and the victim cannot be 
disrobed or decontaminated completely, the victim (or contaminated 
portions) should be wrapped ln plastic (or other protective material) 
for his or her own safety as well as the safety of ambulance and 
hospital personnel. Carefully avoid action that would result in the 
victim's being further overheated. 
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1 INTRODUCTION 

This document is meant to be used in conjunction with E & E SOPs 
for field operations and hazardous waste site operations, and 
incorporates by reference all the safety precautions required therein. 
It specifically addresses the functions and responsibilities of 
personnel working on or around drilling operations. 

E & E personnel are frequently required to work in the field with 
drill rigs, taking soil and rock samples, installing piezometers, and 
monitoring wells. Two general situations discussed separately are the 
supervision of Subcontract Drillers by E & E, and the direct operation 
of E & E's own drill rig by our personnel. 

2 OPERATION OF DRILLING EQUIPMENT BY E & E 

2.1 RESPONSIBILITIES AND AUTHORITY OF SITE SAFETY OFFICER 

The duties of the Site Safety Officer (SSO) on drilling sites are 
the same as in other types of operations with the exception of the 
increased emphasis on the hazards unique to drilling work. This section 
details specific drilling concerns of an SSO. 

E & E 
drilling. 
restricted 
delineated 

personnel are restricted from the borehole area during active 
~hen E & E personnel are doing drilling; they will be 
from the borehole area by means of a "super exclusion zone" 
by placing a 4- by 8-foot sheet of plywood over the borehole. 

2.2 RESPONSIBILITIES AND AUTHORITY OF E & E DRILLER 

At the beginning of each work day, the E & E driller must inspect 
the rig to ensure the following components have been properly inspected, 
maintained, or replaced, or procedures have been performed: 

o Kill switches tripped and operation verified; 
o Chain guards in place; 
o Belt guards in place; 
o Belts set to proper tension (visual); 
o Loose belts; 
o Presence of any fluid leaks; 
o Any damaged hoses, cables, ropes, chains; 
o Control panel is clean; 
o Control lever functions labeled; 
o Pressure relief valves function; 
o Cathead free of rust and grease; 
o Cathead grooves less than 1/8 inch in depth; 
o All tools in proper working order; 
o Rig leveled and stabilized; 
o Check for weld cracks in mast; and 
o Safety hooks operational. 
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The Driller will report items needing attention to the SSO; 
however, it is the Driller's responsibility to make sure that these 
items are corrected prior to drilling. 

During the drilling operations, the following safety practices will 
be in effect: 

o All wheels will be blocked. 

o Rig will be leveled using jacks or stabilizers. 

o Rig engine will be in neutral when not actively turning augers. 

o Plywood (or suit.able substitute material) "super exclusion zone" 
pad will be in place over borehole. 

o Rig engine key will be properly labeled. 

o Rig equipment will be kept in an orderly manner within drilling 
work zone. 

o All equipment will be properly lubricated. 

o Tools will be used only for their intended purpose. 

o Safety glasses, hearing protection will be worn when hammers are 
operated. 

o Jaws of all wrenches will be clean and free of mud to prevent 
slippage. 

o All lift hooks will have jaw clasps. 

o Fire extinguisher will be staged at rear of rig. 

o Rig will not be moved when mast is in raised position. 

o Cables and ropes will be tied back or secured on stabilizer 
posts. 

o All unattended drill holes will be covered. 

o Check for overhead obstructions when raising rig mast, boom will 
not be raised within 25 feet of overhead utilities. 

o No refueling will be permitted while equipment is running. 
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The Driller has authority to direct personnel within the area while 
drilling operations are in progress. Access to the hazardous area 
around the auger and borehole is restricted by the "super exclusion 
zone" delineated by the 4- by 8-foot sheet of plywood centered over the 
borehole before drilling. A large hole cut in the plywood allows 
penetration of the augers. No personnel are allowed in this zone pad at 
any time while drilling is actively underway. 

Housekeeping around the rig is the responsibility of the Driller, 
but all team members must participate in this effort as well. 

2.3 RESPONSIBILITY AND AUTHORITY OF OTHER E & E PERSONNEL 

E & E personnel working at a drilling site must act as support to 
the Drilling Team by providing any necessary support functions; however, 
it is important that personnel are careful not to interfere with the 
drilling process. Personnel are restricted from approaching the "super 
exclusion zone" while drilling is underway. If an E & E crew member 
recognizes an unsafe condition in the work area or on the rig, he should 
bring it to the attention of the SSO and Team Leader, if it is 
not resolved in a timely manner. If conditions are still deemed to be 
hazardous, team members have the option to contact their Regional Safety 
Coordinator (RSC) or Corporate Health and Safety in Buffalo. 

It is the responsibility of all E & E personnel to carry their 
issued nondisposable gear, including hard hat, face shield, respirator, 
steel-toed boots, eyepiece i~serts, safety glasses, and appropriate 
outerwear for the expected climate. 

All personnel should be aware of emergency facilities, egress 
routes, and special medical conditions of their team members. As with 
all E & E field work, the buddy system is to be enforced. 

3 TRAINING REQUIREMENTS FOR SITE PERSONNEL 

3.1 E & E SITE SAFETY OFFICER 

In addition to Basic Health and Safety Training and other OSHA 
mandated training, first aid, CPR, and necessary training in field 
monitoring of personnel, an SSO should have previously worked as a team 
member on field drilling projects in order to have a working knowledge 
of the drill rig and its inherently hazardous nature. Vhere monitoring 
instrumentation is to be used, the SSO must be properly trained prior to 
field work. The SSO must have an understanding of the hazards of heat 
and cold stress, their associated symptoms, and proper work 
modifications to protect field staff from potential injury. 
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3.2 E & E DRILLER AND HELPER 

The E & E driller and helper shall have taken and passed the basic 
40-hour Health and Safety Training as prescribed by E & E and mandated 
by OSHA. They shall also meet the other minimum requirements for field 
work including medical approvals and respirator fit test. Based on 
previous experience and training, the Driller will be critiqued by the 
E & E Drilling Team upon employment with E & E, by performing various 
types of drilling. This review will be the basis for determining 
whether additional training or apprenticeship will be required before 
allowing this employee to act as Driller. An existing E & E employee 
shall have a minimum of 1 year experience as a Driller's Helper on an 
assortment of field projects before he or she can be reviewed for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or more, he or she will be required to act 
as a Driller's Helper on a project, as well as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. The Driller's Helper position requires prior attendance at a 
drilling training school program. Following successful completion of 
such a course, the Driller's Helper will be observed on sites for a 
period of approximately 6 months, during which time he or she will work 
on several drilling projects performing assorted types of drilling. The 
E & E Drilling Team will determine, based on these field observations, 
whether additional training is required for this individual. 

3.3 OTHER E & E DRILLING PERSONNEL 

All E & E personnel shall have taken the basic 40-hour Health and 
Safety Training course. Field personnel must meet medical and 
respiratory fit test requirements established by E & E and OSHA, as 
well. 

3.4 SUBCONTRACT DRILLER AND OTHER SUBCONTRACT DRILLING PERSONNEL 

Subcontract Drillers and their support personnel must, at a 
minimum, have passed basic 40-hour Health and Safety Training as 
prescribed by OSHA 29 CFR1910.120. They shall be medically approved and 
trained to use the level(s) of respiratory protection required onsite. 
Certification of training by the Subcontractor shall be required as a 
deliverable included in E & E's contractual documentation. This 
training shall be verbally verified and logged onsite by the SSO or Team 
Leader before starting work. 
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4 SUPERVISION OF SUBCONTRACT DRILLERS 

4.1 RESPONSIBILITIES AND AUTHORITY OF SITE SAFETY OFFICER 

The responsibilities of the SSO at a drilling site where 
subcontracted drillers are used include the following: rig inspections, 
personnel monitoring, and personnel protection. 

A rig inspection starts with, but is not limited to, verifying each 
item on the following checklist: 

o The mast must be located at least 25 feet from any overhead or 
underground ~tility lines. 

o The location and operation of operational and unencumbered kill 
switches must be reiterated to all site personnel. 

o Outriggers, stabilizers, or jacks are in place, and the rig is 
level. 

o A geophysical survey (electromagnetic or ground-penetrating 
radar) or a reliable site history must be obtained to verify 
absence of buried obstacles, tanks, or drums. 

o A first aid kit and filled eyewash must be readily available. 

o A fire extinguisher should be charged to the proper pressure and 
staged at rear of rig during drilling. 

o The condition of ropes, chains, and cables must be checked. 

o A lifeline or safety belt must be available if mast climbing is 
necessary. 

o The Site Safety Plan (SSP) must be posted with emergency phone 
list and map of hospital route. 

o A "super exclusion zone" must be established around the 
borehole, using a 4- by 8-foot sheet of plywood. This defined 
area will be entered during active drilling only by the Driller, 
except in emergency situations. 

If any of these items need replacement or repair, the SSO must make 
necessary arrangements and later verify that repair or replacement is 
sufficient before actual drilling begins. Yorking together, the SSO and 
the driller should verify that the rig has been checked against the 
Operator's checklist. 
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The SSO's monitoring duties include calibration and setup of the 
appropriate monitoring devices, as specified in the SSP. At a minimum, 
this generally includes an o2/explosimeter and realtime organic vapor 
monitoring capabilities (e.g., HNU, OVA). Noise monitoring, like heat 
stress monitoring, is employed where appropriate. If the SSO believes 
additional monitoring devices beyond the directive of the SSP should be 
employed (e.g., Rad Mini, Mini Ram), it is his or her responsibility to 
obtain this equipment with the cooperation of the RSC or the Corporate 
Health and Safety Group, from the nearest E & E office. 

It is the responsibility of the SSO to ensure that all safety 
equipment is in good working order. Day-to-day operations, as well as 
calibration data, must be recorded in the equipment log or SSO log. 
Adequate supplies such as breathing.air, drinking liquids, and 
calibration gas must be maintained. 

E & E personnel are forbidden from entering the "super exclusion 
zone" around the borehole while the rig is actively drilling. The SSO 
must not attempt to take air readings in or around the auger while in 
use, nor are cutting samples taken while the auger is in motion. An 
o2/explosimeter should be set up if possible for unmanned (alarmed) 
operations at the rig using an extension hose to continuously draw 
samples from the borehole area during drilling operations. 

The SSO has the ultimate authority over the Subcontractor with 
regard to whether work practices meet the requirements of the SSP. 
Shutdown of work or restriction of personnel are options available to 
the SSO. The SSO should hold informal site safety briefings at the 
start of both field work and daily work shifts throughout the course of 
the project. Although E & E contractually requires Subcontractors to 
provide properly trained and outfitted staff, the SSO should verify 
verbally at the start-up meeting that the field staff has necessary 
respiratory approval and OSHA-mandated training, especially on hazardous 
waste sites. Site safety briefing topics, as well as attendees, will be 
recorded in the site safety log. 

If the SSO has reason to believe either E & E or Subcontractor 
personnel are under the influence of alcohol or drugs, or are otherwise 
ill before or during work onsite, he or she should consider restricting 
those team members from site work. Personnel arriving for work 
requiring level C protection who are not cleanly shaved may also be 
restricted at the discretion of the SSO. 

The following is a list of basic topics to be covered at site 
safety meetings: 

o Personnel responsibilities; 
o Planned investigation and presumed potential hazards; 
o Levels of protection, monitoring plan, and equipment; 
o Emergency scenario plans, including kill switch use; 
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o Location and operation of kill switches, fire extinguisher, and 
first aid kit; 

o Heat and cold stress hazards; 
o "Super exclusion zone" around borehole; and 
o Varnings to Subcontractors about hazards of climbing the mast 

without safety belt and other equipment. 

Because heat stress is a constant threat during warm weather, the 
SSO is responsible for determining whether conditions are unsuitable for 
work. Vhere workers cannot work with the assistance of work 
modifications, cooling vests, and other cooling means, the SSO may 
decide that work should not continue. The need for worker monitoring 
through blood pressure and oral temperature checks will be determined by 
the SSO with assistance from the RSC and Buffalo Health and Safety 
staff, if necessary. 

The SSO will be responsible for shutdown of the drilling operation 
if electrical storms are in the site area. 

No refueling operations will be performed until rig engines are 
shut down. Motor fuels should be stored and dispensed from 
spring-loaded, OSHA/FM-approved gas cans constructed of metal or 
polyethylene. 

The SSO should ensure and document that no boreholes are left open 
or unfilled after drilling equipment is moved. In'instances where a 
hole must be left open and unattended, suitable barricades, or the 
equivalent, will be staged around the hole to prevent personnel and 
equipment from falling in. 

4.2 RESPONSIBILITIES AND AUTHORITY OF OTHER E & E PERSONNEL 

All E & E personnel on site are required to follow the terms of the 
SSP and the direction of the SSO. Because the SSO cannot be in all 
places at all times, the crew should observe the subcontractors and 
condition of their equipment at all times, and report immediately to the 
Team Leader and SSO any safety-related issues that are unresolved. 
Included are such details as dressout, site functions, and 
decontamination. It is important that the SSO be involved so that 
proper log entries can be made. 

E & E, as policy, does not provide safety equipment or monitoring 
instrumentation to subcontractors. Some projects, however, may be set 
up so that E & E personnel and subcontractors share ~he same expendable 
supplies. 

E & E personnel are forbidden from approaching augers during 
drilling. Activities at the borehole, such as sampling, require that 
equipment be stopped. 
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5 GENERAL DRILLING SITE SAFETY CHECKLISTS 

5.1 SAFETY CHECKLISTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 

5.1.1 General Drilling Site Safety Checklist 

o All E & E drilling personnel will have read and understood the 
terms of the E & E drilling SOP. 

o Obvious or questionable safety conditions that arise during 
daily inspection of the rig and its components will be cause for 
work interruption. 

o Only approved Drillers will remain in proximity to the borehole 
during drilling, and an approximate 4- by 8-foot "super 
exclusion area" will be established around the moving auger at 
all times. No personnel, except the Driller and the Driller's 
Helper, will enter this zone during drilling. The SSO will 
issue warnings to those personnel who breach this zone. 

o Continuous o2texplosimeter monitoring at borehole using remote 
sampling hose will exist at all times. 

o All field team members will be briefed on planned drilling 
operations and possible problems before work begins on day 1. 
All will be shown the location and operation of "kill switches," 
which will be operationally checked each morning. 

o Fire extinguisher(s) will be staged next to the rig before 
drilling and refueling operations. 

o Yelding and cutting activities will only be performed away from 
ignition sources at a distance approved by the SSO or Team 
Leader. 

o Appropriate personnel protective equipment (based on hazards 
associated with assumed well contaminants) will be worn as 
directed by the SSO and the SSP. At a minimum, steel-toed 
boots, hard hats, and face shields will be worn during any 
active drilling. 

o Outrigger stabilizers must be in place before drilling 
commences, and the rig must also be leveled. 

o The drill rig mast must be-horizontal during movement of rig and 
should not be erected within 25 feet of overhead lines. 
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o Electrical storms within hearing range of the job site will 
signal work termination until the SSO and Team Leader notify 
personnel otherwise. 

o The local utilities should be contacted prior 
that their lines can be located and flagged. 
close proximity may involve isolating utility 
shutdown and inerting of gas lines). 

to drilling so 
Situations of 
lines ( i . e. , 

o Vhen buried drums or other material are suspected, a full survey 
of the drilling zone is required using appropriate 
instrumentation prior to ground breaking. 

o Only trained, experienced staff who have studied proper drilling 
methods and served as a Helper under an experienced Driller will 
operate the cathead. 

o Only properly licensed staff will drive the drill rig. A daily 
safety check of the vehicle, following E & E protocol, will be 
carried out by the driver. 

o Climbing on the vertical mast is not permitted by E & E staff. 
Because the boom is not equipped with a ladder, it should be 
lowered for repairs. 

5.1.2 Rotary and Core Drilling 

The following precautionary measures should be taken during rotary 
and core drilling: 

o Rotary drilling tools should be safety checked prior to 
drilling: 

Rods and bit should be open and clear. 

Vater swivels and hoisting plugs should be lubricated and 
checked for "frozen" bearings before use. 

Drill rod chuck jaws should be checked periodically and 
replaced when necessary. 

The capacities of hoists and sheaves should be checked 
against the anticipated weight of the drill rod string, in 
addition to other expected hoisting loads. 

- All hoses to and from the pump should be checked for properly 
installed couplings; couplings should be secured with locking 
devices on "quick connect" fittings or wire on 
"Chicago-Style" couplings. 

9 
recycled paper 



Tita: SOP-HEALTH AND SAFETY ON DRILLING RIG OPERATIONS 

Cateoory: H & s • TRAINING 2 . 7 I Revised: JANUARY 1990 

Hoses should be inspected daily for deterioration and 
leakage, and replaced if needed. 

o Special precautions that should be taken for safe rotary or core 
drilling involve chucking, joint break, hoisting, and lowering 
of drill rods: 

Only the Operator of the drill rig should brake or set a 
manual chuck so that rotation (of the chuck) will not occur 
before removing the wrench from the chuck. 

Drill rods should not be braked while being lowered into the 
hole with chuck jaws. 

Drill rods should not be held or lowered into the hole with 
pipe wrenches. 

If a string of drill rods are accidentally or inadvertently 
released into the hole, do not attempt to grab the falling 
rods with hands or a wrench. 

In the event of a plugged bit or other circulation blockage, 
the high pressure in the piping and hose between the pump and 
the obstruction should be relieved or bled down before 
breaking the first tool joint. 

Vhen drill rods are hoisted from the hole, they should be 
cleaned for safe handling with rubber or other suitable rod 
wiper. Do not use your hands to clean drilling fluids from 
drill rods. 

If work must progress over a portable drilling fluid (mud) 
pit, do not attempt to stand on narrow sides or cross 
members. The mud pit should be equipped with rough-surfaced, 
fitted, cover panels strong enough to hold drill rig 
personnel. 

Drill rods should not be lifted and leaned unsecured against 
the mast. Either provide some method of securing the upper 
ends of the drill rod sections for safe vertical storage, or 
lay the rods down. As previously stated, hardhats, 
steel-toed boots, safety glasses, and work gloves are to be 
worn during such work, with impervious gear and respiratory 
protection added as required by the SSP. 

5.1.3 Cathead Usage 

o Keep the cathead clean and free of rust, oil, and grease. If it 
becomes rusty, clean with a wire brush. 
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o Check the cathead periodically, vhen the engine is not running, 
for rope wear grooves. If a rope groove forms to a depth 
greater than 1/8 inch (3 mm), the cathead should be replaced. 

o Always use a clean, dry, sound rope. A wet or oily rope may 
"grab" the cathead and cause drill tools or other items to be 
rapidly hoisted to the top of the mast. 

o Should the rope "grab" the cathead or otherwise become tangled 
in the drum, release the rope and sound an appropriate alarm for 
all personnel, including the Operator, to rapidly back away and 
stay clear. If the rope "grabs" the cathead and tools are 
hoisted to the sheaves at the top of the mast, the rope will 
often break, releasing the tools. If the rope does not break, 
stay clear of the drill rig until the Operator can turn off the 
drill rig engine and initiate other appropriate actions to 
release the tools. The Operator should carefully watch the 
suspended tools, quickly backing away after turning off the 
engine. 

o Chemicals can cause deterioration of the rope that may not be 
visibly detectable, thus the rope should always be protected 
from any chemical contact. 

o Never wrap the rope from the cathead (or any other rope, wire 
rope, or cable on the drill rig) around a hand, wrist, arm, 
foot, ankle, leg, or any other part of the body. 

o Always maintain a minimum of 18 inches of clearance between the 
operating hand and the cathead drum when driving samplers, 
casing, or other tools with the cathead and rope method. Be 
aware that the rope advances toward the cathead with each hammer 
blow as the sampler or other drilling tool advances into the 
ground. 

o Do not use more rope wraps than are required to hoist a load. 

o Do not leave a cathead unattended with the rope wrapped on the 
drum. 

o Position all other hoist lines to prevent contact with the 
operating cathead rope. 

o Vhen using the cathead and rope for driving or back-driving, 
make sure that all threaded connections are tight, while staying 
as far away as possible from the hammer impact point. 

o The cathead Operator must be able to operate the cathead 
standing on a level surface with sound, firm-footing conditions, 
without distraction or disturbance. 
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5.1.4 Continuous-Flight or Hollow-Stem Augers 

o Prepare to start an auger boring with the drill rig level, the 
clutch or hydraulic rotation control disengaged, the 
transmission in low gear, and the engine running at low RPM. 

o Apply an adequate amount of down pressure before rotation to 
seat the auger head below the ground surface. 

o Check auger flights for nicks or burrs that could catch clothing 
during rotation, and file them down. 

o Vatch the auger head while slowly engaging the clutch or 
rotation control, and start rotation. Stay clear of the auger. 

o Slowly rotate the auger and auger head while continuing to apply 
down pressure. Keep one hand on the clutch or the rotation 
control at all times until the auger has penetrated about 1 foot 
or more below ground surface. 

o If the auger head slides out of alignment, disengage the clutch 
or hydraulic rotation control, and repeat the starting process. 

o An auger guide should be considered to facilitate the starting 
of a straight hole through hard ground or pavement. 

o The Operator and tool handler should establish a system of 
responsibility for the various activities required for auger 
drilling, such as connecting and disconnecting auger sections 
and inserting and removing the auger fork. The Operator must 
ensure that the tool handler is well away from the auger column 
and that the auger fork is removed before starting rotation. 

o Only use the manufacturer's recommended method of securing the 
auger to the power coupling. Do not touch the coupling or the 
auger with your hands, a wrench, or any other tool during 
rotation. 

o Vhenever possible, use tool hoists to handle auger sections. 

o Never place hands or fingers under the bottom of an auger 
section when hoisting the auger over the top of the auger 
section in the ground or other hard surfaces such as the drill 
rig platform. 

o Never allow feet to get under the auger section that is being 
hoisted. 
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o Yhen rotating augers, stay clear of the rotating auger and other 
rotating components of the drill rig. Never reach behind or 
around a rotating auger. 

o Use a long-handled shovel to move auger cuttings away from the 
auger. Never use your hands or feet to move cuttings away from 
the auger. 

o Do not use hands to clean rotating augers when removing augers 
from the ground. 

o The use of wire line hoists, wire rope, and hoisting hardware 
should conform to stipulations developed by the American Iron 
and Steel Institute Wire Rope Users Manual. 

5.1.5 Use of Yire Line Hoists, Yire Rope, and Hoisting Equipment 

o All wire ropes and fittings should be visually inspected during 
use and thoroughly inspected at least once a week for abrasion, 
broken wires, wear, reduction in rope diameter, reduction in 
wire diameter, fatigue, corrosion, damage from heat, improper 
weaving, jamming, crushing, bird caging, kinking, core 
protrusion, and damage to lifting hardware. All related 
equipment must conform to standards as established by the 
American Iron and Steel Institute Yire Rope Users Manual. Yire 
ropes should be replaced when inspection indicates excessive 
damage according to the Yire Rope Users Manual. All wire ropes 
which have not been used for a period of 1 month or more should 
be thoroughly inspected before being returned to service. 

o End fittings and connections consist of spliced eyes and various 
manufactured devices. All manufactured end fittings and 
connections should be installed according to the manufacturer's 
instructions and loaded according to the manufacturer's 
specifications. 

o If a ball-bearing type hoisting swivel is used to hoist drill 
rods, swivel bearings should be inspected and lubricated daily 
to ensure that the swivel freely rotates under load. 

o If a rod slipping device is used to hoist drill rods, do not 
drill through or rotate drill rods through the slipping device, 
and do not hoist the drill rod column higher than one-half the 
mast height above the top of the mast (derrick). Do not hoist a 
rod column with loose tool joints and do not make up, tighten, 
or loosen tool joints while the rod column is being supported by 
a rod slipping device. If drill rods should slip back into the 
borehole, do not attempt to brake the fall of the rods with 
hands or by tensioning the slipping device. 
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o Host sheaves on exploration drill rigs are stationary with a 
single part line. The number of parts of line should never be 
increased without first consulting with the manufacturer of the 
drill rig. 

o Vire ropes must be properly matched with each sheave--if the 
rope is too large, the sheave will pinch the wire rope--if the 
rope is too small, it will groove the sheave. Once the sheave 
is grooved, it will severely pinch and damage larger wire ropes. 

o Use tool handling hoists only for vertical lifting of tools 
(except when angle hole drilling). Do not use tool handling 
hoists to pull objects away from the drill rig; however, drills 
may be moved using the main hoist if the wire rope is spooled 
through proper sheaves according to the manufacturer's 
recommendations. 

o Vhen stuck tools or similar loads cannot be raised with a hoist, 
disconnect the hoist line and connect the stuck tools directly 
to the feed mechanism of the drill. Do not use hydraulic 
leveling jacks for added pull to the hoist line or the feed 
mechanism of the drill. 

o Vhen attempting to free a mired vehicle or drill carrier, use 
only a winch on the front or rear of the vehicle, and stay as 
far as possible away from the wire rope. Do not attempt to use 
tool hoists to pull out a mired vehicle or drill rig carrier. 

o Minimize shock loading on a wire rope--apply loads smoothly and 
steadily. 

o Avoid sudden loading in cold weather. 

o Never use frozen ropes. 

o Protect wire rope from sharp corners or edges. 

o Do not operate the rig with damaged or faulty guides, rollers, 
sheave bearings, or latches on safety hooks. 

o Clutches and brakes on hoists should be periodically tested. 

o Know and do not exceed the rated capacity of hooks, rings, 
links, swivels, shackles, and other lifting aids. 

o Always wear gloves when handling wire rope. 

o Following the installation of a new wire rope, first lift a 
light load to allow the wire rope to adjust. 
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o Never carry out hoisting operations when weather conditions are 
such that hazards to personnel, the public, or property are 
created. 

o Never leave a load suspended in the air when the hoist is 
unattended. 

o Never hoist a load over the head, body, or feet of personnel. 

o Never use a hoist line to "ride" up the mast (derrick) of a 
drill rig. 

o Replacement of wire ropes should conform to the drill rig 
manufacturer's specifications. 
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6 REFERENCES 

Health and safety sections of the following operation manuals are 
incorporated by reference in this SOP: 

Diedrich D-50 Safety Manual. 

Drilling Safety Guide, Diamond Core Drill Manufacturers Association 
and National Drilling Contractors Association. 

Vire Rope Users Manual, American Iron and Steel Institute. 
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Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

ISOPROPYL ALCOHOL 
PRODUCT IDENTIFICATION: 

Synonyms: 2-propanol; 5CC·propyl •lcohol; isopropanol 

fonnula CAS No.: 67-63-0 

Moleculu Weight: 60.10 

Chemical Formula: (CH3)z CHOH 

HaurdOU$ Ingredient£: Not applicable. 

PRECAUTIONARY MEASURES 
WAR.,lSG! fl.A.\fMAJLE LIQUID. HAJl.\ff1Jl. IF 

SWALLOWED OR 1:0.llAlED. AFFECTS CEl'ITRAL SERVOUS 
SYST£.\f. CAt:SES IRJUT.\TIO!'i. 

Keep away from heat, sparb and name. 
Keep container closed. 
Use with adequate ~nlilalion. 
A\-oid breathing vapor. 
Wuh thoroughly after handling. 
A"1>id contact with eyes, skin and clothing. 

EMERGENCY /FIRST AID 

If swall~d. ~ water to drink. Induce vomiting if medical help 
is not immediately available. Never gi~ anything by mouth 10 an 
unconscious person. If inhaled, remove 10 fresh air. If not 
bre11hing. pve anificial respiration. If breathing is difficult, 
give Ol)'gcn. In cue of contact, immediately Oush skin or eyes 
with plenty of water for al lcut 1S minutes. In all cases call a 
ph)'5ician. 
SEE SEcnON S. 

DOT Hazard Class: Flammable Liquid 

Effective Date: 07-13-87 Supersedes 09-13-85 

;¥:.."iiilll~?JIZ.f.°i;f!V.,L\~>1fif.f ~7(!!/~ ~~~·;;·' ... ,;(~·· .~\:- .~··':'!': ·~ .. ,1h· ~ -=~~:Jj -·1'i~ 
Mallinckrodt pro,ides the information containe<l herein Ing: faith but :-··• M111lnck~: makes no r:~·~:cnt1llon1, :r ::~anll'!S, el:,~ :x raa or :. ··-
maku no representation a.s to its comprehtn;iveness or accuracy. Implied, or mcrchant1billt7, n1ncss ror a particular purpose wltb rupect to 
lndi\iduab receiving this information mu.;t exerciJe their independent the lnCorma1lon sci forth herein or lo the product to which tb1 lafonnatloa 
jud6ll\enl in determining itJ appropriaten~H for a particular purpose. rdcn. Accordln1l7, !\falllnckrodt will no& be responsible ror dama1e1 

raultln1 rrom o.sc or or reliance upon lhlJ lnrormalloa. · 

SECUON 1 Physical Data 

Appearance: Gear, colorless liquid. 

Odor. Rubbing alcohol. 

Solubility: Infinite in water. 

Boiling Point: 82°C (180"f). 

Melling Point: -89°C (·128"f). 

Specific gravity: 0. 7'J 

Vapor Density (Air~ 1): 2.1 

Vapor Pressure (mm Hg): 33@ 20"C (68°f) 

Evaporation IU1e: (n-BUAC ~ 1) 2.83 

SECflON l Fire and Ewloslon lnfonnatlon 

Fire: 
Aammable Liquid 
Aashpoint: l2°C (53°f). (closed cup). 
Aucoignition temperature: 399"C (7SO"f). 
Aammablc limits in air, % by \Ulumc: 
lel: 2.0; uel: 12.0. 

Explosion: 
Above Dash point, vapor-air mixtures ue explosive within 
flammable limits noted above. Con1ac1 with strong oJC.idizers may 
cause fire or explosion. 

Fire Extinguishing Media: 
Water spray, dry chemical, alcohol foam, or cart>on dioxide. 
Water spray may be used lo keep fire exposed containers cool. 

Special Information: 
In the event of a fire, wear Cull protective clothing and 
NIOSH-approved self<ontaincd breathing apparatus with full 
facepiecc operated in the prCSliure demand or other positive 
pressure mode. Water may be used 10 Dush spills ;iway from 
exposures and 10 dilute spills to non-flammable mixcures. Vapors 
can Oow along surfaces 10 distant ignition source and Oash 
baclc. 

NFPA Ratings: Health: 1 & .nability. 3 Reactivity. 0 

r..hllincktodr, Inc .• Science Producu Division. P.O. Bo• ~t. Paris. KY ~3061. 

... 
SECTION J Reactivity Data 

Stability: 
Stable under ordinary conditions of use and storage. Heat and 
sunlight can contribute to hutability. 

Hazardous Decomposition Products: 
Toxic gases and vapors sucb u carbon monoxide may be rclcucd in 
a fire in'<"lllving isopropyl alcohol. 

Hazardous Polymerhatloo: 
Will not occur. 

locompallbilltles: 
Heat, name, strong oxidizers, 1cc1adchyde, chlorine, ethylene 
oxide, hydrogen-palladium combinacion, hydqen peroxide-sulfuric 
acid combination, potassium 1en-bu1oxide, hypochloroua acid, 
isocyanalcs, nilrofonn, phosgcne, oleum and perthloric add. 

SECflON 4 uak/Solll Dlsoosal Information 

Remove all sources of ignition. Ventilate arca orlcak or 
spill. Oean-up personnel requite protective clothin& and 
rcspincory protection from vapors. Small spills may be 
absort>ed on paper towels and evaporated in a fume hood. Allow 
enough time for fumes to clear hood, then ignite paper ia a 
suitable location away from combustible materialL Contain and 
recover liquid for reclamation when possible.. laqcr spills. 
and lot sizes can be collected as hazardous waste and atomized · 
in a suitable RCRA approved combustion chamber, 'or absorbed 
with vermiculite, dry sand, canh or similar material for 
disposal as hazardous waste in a RCRA approved facility. 

Ensure compliance with local, state and federal rcpilations. 

TSO PR OPYT . AT r.oHnT". 



Effcclivc D , 04-06-89 Supersedes 07-13-87 

SECDON S He@lth Huyrd lnf2nn11tl2n 

A. EXPOSURE I HEALTII EFFECTS 

Joh11latlon: 
May cau&c irritation of the n~ and throat. P..xposure to high 
concentration.s hu a narco1ic effect, producing r;ymp1oms of 
dlOWliiness, heAdache, ltaggering. unconsciou,ness and p<l6-Sibly 
death. 

Ingestion: 
May cau&c dlOWliinc.u, unconsciol1$nus, and dea1h. 
Gastrointutinal pain, cramps, nausea, vomiting, and diarrhea may 
also ruult. The lingle lethal d~ for a human adult = about 250 
mb (SAX Sixth Edition). 

Skin Contact: 
flu 1 def ailing action of the: lkin that can cause irritalion. May 
uus,c: irritation with a ilinging cffc:ct and burning icns.alion. 

Eye Contact: 
V1por1 may irritate the: c:yu. Splashu may cause: 'eve re 
irrilation, p<l6-Sible corneal bums and eye: damage. 

Chronic Exposure: 
Prolonged con1act with lkin may cause mild irrilalion, drying, 
cracking, or contact dem111itis may develop. 

Aggrev11tlon or Preoi:Ihtlng Condlllons; 
Perwns wi1h pre~Kisting lkin disordeni or eye problems or 
impaired rc:spira1ory function may be more 'usceplible 10 the 
clfecls of the subslanc'c. 

.-(' 

B. FIRSf AIO 

lnbalatlon: 
Remove lo freih air. If not breathing, give arlificial 
re'piration. If brealhing ii difficult, give oxygen. Call a 
ph~ician. 

Ingestion: 
Give water lo drink. Induce vomiling if medical help not is 
immediately available. Never give anything by mouth to an 
unconscious pc:rwn. Gel medical allention immediately. 

Skin Exposure: 
Remove any contamin .. 1dd clolhing. Wash blin wilh i;oap or mild 
detergent and water for at lc:nsl 15 minutu. Get medical 
allenlion if irrilalion develops or persists. 

Eye Exposure: 
Wash eyes wi1h plcn1y of water for al least 15 minutes, lifting 
luwer and upper eyelid' occasionally. Get medical allention 
immedialely. 

C. TOXICITY DATA (RTECS, 1986) 

Oral ral LOSO: 5840 mg/kg. Skin rabbit LOSO: 13 
gm/kg. lnhalati011 rat LC50: 16000 ppm/811. Mutation references 
cited Aqua lie Toxicily raling '11..m96: 1000-10 ppm. 

SECTION 6 Occup11tlor111l Control Meusure~ 

Alroorne Exposure Limits: 

-OSHA Permissible Ex~urc: Limil (PEL): 
400 ppm (IWA), 500 ppm (~TEL) 

-ACGll I llircshold Limit Vulue (11,V): 

400 ppm (IWA), 500 ppm (~TEL) 

.~, 

ISOPROPYL ALCOHC 

Ventilation System: 
A 'Y'tem of IOCJll and/or general c:xhawa is recommended 10 keep 
employee: cx~uru below the Airborne E.xJlO'ure Umi1s. Local 
cxhawil vcn1il1tion is gene111lly preferred b«:au&c ii can conlrol 
the: emission' of lhe conlamlnant al iis wurcc, prcvcnling 
dispc:niion of it Into the: general worlt aru. Please refer to 1he 
ACGill document, "lndultrial Ventilation, A Manual or Recommended 
Practicu•, m061 rccc:nt edition, for detaili. 

Personal Resplraton: (NIOSll Approved) 
If the nv Is exceeded a full faccpiccc: chemical cartridge 
respirator may be: worn, in gcnenl, up to the maximum use 
concentnilion 5pc:cified by the: rupinllor 5upplier. AJ1erna1ively, 
a iupplic:d air full face piece rupirator or 1irlincd hood may be 

worn. 

• 
Skin Protection: 
Wear impervious protective clothing. Including booU, glOV1:s, lab 

coat, apron or covcralb to prevent 'kin conl<ict. 

Eye Protection: 
Use chemical 1M1fety gogglu and/or a full face: •hie Id where 
splashing is ~iblc. Contact len.su lhould not be: worn when 
working with this material. · Maintain eye: WllSh fountain and 
quick-<lrench facililiu in worlt area. 

SEcnON 7 St2n1i:e pnd SP«IPI lnronnpJlon 

Protect 11gainst ph~ical damage. Store in a cod, dry 
well-venti1111ed location, away from any area where lhe fire hazard 

may be acute. Outside: or detached uoragc is preferred. Sep.Hale 
from oxidizing materials. Con1ainer1 lhould be: bonded and grounded 
for lrdnsCers to avoid Uatic sparks. Storage and use areas should 
be No Smoking areas. Use non-&parki~g type: tools and equipmenl. 

....•.......•...•.•......••.•..••........•.................. 
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Mallinckrodt 
Material Safety Data 
Emergency Pho111: Number: 314-982-5000 

NITRIC ACID, 70% 
PRODUCT IDENTffJCA TION: 

Synonyms: Aqua Fonis; Azotic Acid; Nitric Acid 70% 

Fonnula CAS No.: 7697-37-2 

Molecular Weight: 63.00 

Chemical Fonnula: HN03 

Hazardous Ingredients: Not Applicable 

PRECAUTIONARY MEASURES 
DANGER! STRONG OXIDIZER. CONTACT Willi 

OTHER MATERIAL MAY CAUSE tlRE. 
CORROSIVE. UQVID AND MIST CAUSE S!Vl:RE BURNS TO AIL 
BODY TISSUE. MAY B! FATAL IF SWAILOWl':D. HARMruL IF 

INHALED. INHAL\TION MAY CAUSE LUNG DAMAGE. 

Do not get in eyes, on skin, or on clothing. 
Avoid breathing mist. 
U5C only with adequate ventilation. 
Wash thoroughly after handling. 
Keep from contact with clothing and other combustible materials. 
Do not store near combustible materials. 
Store in a tightly closed container. 
Remove and wash contaminated clothing promptly. 
This substance is classified as a POISON under the Federal Caustic 
Poison Act. 

EMERGENCY /FIRST AID 

In case of contact, immediately flush skin or eyes with plenty of 
water for at least IS minutes. If swallowed, DO NOT INDUCE 
VOMillNGI Give large quantities of water or milk if available. 
Never give anything by mouth to an unconscious person. If inhaled, 
remove to fresh air. If not breathing, give anificial 
rc~piration. If breathing is difficult, give oxygen. In all cases 
call a ph)'liician. 
SEE SECflON S. 

DOT Hazar" "'lass: Oxidizer 

Effective Date: 10-21-86 Supersedes 09-04-85 

Mallinckrodt provides the information co11tained herein in good faith but 
makes no representation as to its comprehe11,iveness or accuracy. 
Individuals receiving this information must exercise their independent 
judgment in determining its approp1foteness for a particular purpose. 

SECTION 1 Physkpl D11lp 

Appearance: Oear, colorlus to slightly yellow 
liquid. 

Odor: Suffocating acrid. 

Solubility: Infinite in water. 

Boiling Point: 122•c (2S2°F) 

Melting Point: -34°C ( -29"F) 

Specific Gravity: 1.41 

Vapor Density (Airz 1): 2-3 approximately 

Vapor Pressure (mm Hg): 62@ 20°C (68°F) 

Evaporation Rate: No infonna1ion found. 

SECIJON 2 Fire and Explosion lnfonnptlon 

Fire: 
Not combustible, but substance is a strong oxidizer and its heat 
of reaction with reducing agents or combustibles may caU5C 

ignition. Can react with metals to release flammable hydrogen 
gas. 

Explosion: 
Reacts expl06ively with combustible organic or readily oxidizable 
materials such as: alcohols, turpentine, charcoal, organic 
refuse, metal powder, hydrogen sulfide, etc. 

Fire Extinguishing Media: 
If involved in a fire, use water spray. 

Special Information: 
Increases the flammability of combustible, organic and readily 
oxidizablc materials. In the event of a fire, wear full 
protective clothing and NIOSH-approved self-<:ontained breathing 
apparatus with full facepiece operated in the pressure demand or 
other positive pressure mode. 

Mallinckrodt makes no representations, or warranties, ellher express or 
Implied, or merchantability, fttness for a particular purpose wllh respect lo 
the lnforo1111tlon sel forth herein or to the product lo which Ii•• Informal Ion 
rders. A<rorJini;ly, Malllnckrodl will n<>I be resjJOnslble for damages 
resulllng from use or or reliance upon this lnformallon. 

~!dlJinckrodt, Inc .. Science Products Division, P.O. I.lox M, Pam. KY 43061. 

SECTION 3 Repctlvlty Data 

Stablllty: 
Stable under ordinary conditions of use and storage. Containers 
may burst when heated. 

Hazardous Decomposition Products: 
When heated to decomposition, emits toxic nitrogen oxides fumes 
and hydrogen nitrate. Will react witti water or steam to produce 
heat and toxic and colT06ive fumes. 

Hazardous Polymerization: 
Will not occur. 

lncompatlbllltles: 
A dangerously powerful oxidizing agent, concentrated nitric acid 
is incompatible with m06t sub5tanccs, especially strong bases, 
metallic powders, carbides, hydrogen sulfide, turpentine, and 
combustible organics. 

SECTION 4 l.eak/Sulll Dlsoo51l lnronnatlon 

Isolate or enclose the area of the leak or spill. Oean-up 
personnel should wear protective clothing and respiratory 
equipment suitable for toxic or COIT06ive fluids or vapors. 
Small Spills: flush with water and neutralize with alkaline 
material (60da ash, lime, etc.). Sewer with excess water. 
Larger spills and lot sizes: Neutraliz.c with alkaline material, 
pick up with absorbent material (sand, earth, venniculite) and 
dispo6C in a RCRA-approvcd waste facility or sewer the 
neutralized slurry with excus water if local ordinances allow. 
Provide forced ventilation to dissipate fumes. 

Reponable Quantity (RQ)(CWA/CERCLA): 1000 tbs. 

Ensure compliance with local, state and federal regulations. 

Ab 
NFPA Ratings: Health: 3 'liability: 0 Reactivity: 0 Other: Oxidizer 

NITRIC ACID, 70% 
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Mallinckrodt 
Material Safety Data 

Mallinckrodt prov idea the inforr.o .. tion contained herein in good faith but 
makes no representation as lo illl comprehensiveness or accuracy. 
Individuals reccidng this information must exercise their independent 
j~Jl(ment in delHmi11i11g its appropriateness for a particular pUrpoBe. 

Mlllllnckrodt mak<- 1ou representatloru, or warrantlrs, either npress or 
Implied, urmerchantablllly, ntntsa ror a particular purpose with res1>«l lo 
the Information set forth herein or lo the product lo which lbe lnformatlon 
rders. Accordlngl), Malllnckrodl will not be rrsponslble for dama11rs 
resultlna from uae or or reliance upon thla lnrom1111lon. 

Emergency Phone Number: 314-982-5000 Malhnckrod1, Inc., Science Pnxlucts Division, P.O. Box M, Paris. KY 43061. 

This Addendum Must Not Be 

Detached from the MSDS 

Identifies SARA 313 substance(s) 

Any copying or redistribution of the r.fSDS 

must include a copy of this adllendum 

(Chem.Key: NITRA) 

Addendum to Material Safety Data Sheet 

REGUJ.ATORY STATUS 

Hazard Categories for SARA 
Section 311/312 Reporliug 

Acute Chronic Fire Pressure Reactive 

x x x 

Product or Components 
of Product: 

SARA EHS Sect. 302 
RO (lbs.) TPQ (lus.) 

SARA Section 313 Chemicals 
Name List Chemical Category 

CERClA Sec.103 

RQ (lbs.) 
RCRA 

Sec. 26133 

NITRIC ACID, 70% (7697-37-2) 1000 1,000 Yes No 1000 

SARA Section 302 P.HS RQ: Reportable Quantity of Extremely Hazardous Substance, listed at 40 CFR 355. 

SARA Section 302 F.HS TPQ: Threshold Plaruling Quantity of Extremely Hazardous Substance. An asterisk (•) following a Threshold Planning Quantity 
signifies that if the material is a solid and has a particle size equal to or larger than 100 micrometers, the Threshold Planning Quantify .. 10,000 LBS. 
SARA Section 313 Chemicals: Toxic Substances subjc.:t to annual release reporting requirements listed at 40 CFR 372.65. 
CERClA Sec. 103: Comprehensive Enviromental Response, Compensation and Liability Act (Superfund). Releases to air, land or waler of these hazardous 
substances which exceed the Reportable Quanlity (RO) must be reported to lhe National Response Center, (800-424-8802); Listed at 40 CFR 302.4 
RCRA: Resource Conservation and Reclamation Act. Commercial chemical product wastes designated as acute hazards and toxic under 40 CFR 26133 

Effecrive Date: 10-21-86 Supersedes 09-04-85 NITRIC ACID, 70% 

No 
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Mallinckrodt 
Material Safety Data 
Emergency Phone Number: ll4-98l-5000 

SULFURIC ACID 96% 
PRODUCT IPENJJFICATION: 

Synonym1: Oil of Viuiol 

formula CAS No.: 7664-91-9 

MoleculiC Weight: 98.07 

Chemical formula: HzSO.i 

H~r1SOU$ lnp-cdients: Not applicable. 

PRECAUTIONARY MEASURES 
DAl'GEIU COIUlOSIVE. UQUID AND MIST 

CAUSE St:'i!lll: llJll."jS lO ALL BODY TISSUL MAY H FATAL 
IF SWAU.DWED. HAJl.\truL IF INHAllD. INHAUTION MAY 
CAUSE Lln'iG DAMAGE. 

Do not &el in eyes, on akin, or on clothlns
Do not bruthe miit. 
Keep container closed. 
UK only with adcq~te ventilation. 
Wuh thoroughly aCter handlin1-
Thi1substance11 clusified u a POISON under the Federal CaU$tic 
Poi50n AcL 

EMERGENCY/FIRST AID 

In all ~ call a ph)'$ician. In case of contact, immediately 
nU$h 111..in or eyca with plenty of water Cor at lcut 1S minutca. 
If 5Wallowi:d, DO NOT INDUCI! VOMmNGI Give luge quantitica of 
water. Never pw anythins by mouth lo an unconscious person. If 
inhaleJ, n:movc to fruh air. If not bruthlng. pw artificial 
rcapiration. If brea1hin1 ii difficult, pw oxygen. 
SEI! SECTION S. 

DOT Hazard Clw: Corrosive Material 

Mallinckro<ll provides lhe informalion contained herein In iOo<l failh bul 
makes no representation a.s lo ii• comprehensiveness or accuracy. 
Individuals recelvini thi• information musl exercise lheir Independent 
Judpenl in de.lerminlng ita approprialenesa Cora particular purpose. 

SECTION l Phnkal Dala 

Appearance: Colorless, oily liquid. 

Odor. Odorless. 

Solubility: Infinite @ 20"C. 

Boiling Point: ca. JIO"C (590"f) 

Melting Point: ca. -l4"C (6°f). 

Specific Gravity: Ut 

Vapor Density (Air al): < O.J@ zs•c (7T'F) 

Vapor Pru.sure (mm Hg): 1 @ 146"C (250"F). 

EVilporalion Rate: No information found. 

~ECTION 2 Fire and Explosion taronnatlog 

Fire: 
Not combustible, but substance ia a slror g oxidizer and its hut 
of reaction with reducins agents or c<Jmbustiblca m11y cause 
ignition. Reacts with m06t metals releasing nammable, 
potentially expla.sive hydrogen gu. 

Explosion: 
Not combU$lible, but 1ub"ance is a strons oxidizer and its hut 
of reaction with reducing agents or combustibles may cause 
Ignition. 

Fire ExtlnilJlshlng Media: 
Dry chemic11l, foam or carbon dioxide. Water spray may be used to 
keep fire exp<l6Cd containen; cool. 

Special loronoatloo: 
In the event of a fire, wur full protective clothing and 
NlOSH-apprtM:d self-contained bruthins apparatus with full 
facepiece operated in the prcuure demand or other p<Mitive 
pressure mode. 

l\hllinckrodl makes no nprcscnlallon.11, or warnnlics, 1llhcr uprna or 
Implied, or merchanlabllllJ, Rlncsa tor I particular jlUfpoH wllb reaped lo 
the inrormallon set rorth herein or to the product to whlcb thc lnrormalla. 
rdcn. Accordln11l1, Malllnckrodt wlll not be rcsporulblc ror damaaa 
rcsullln11 rrom we of or rcllance upon thb lnCormatlon. 

Mallincluodt. Inc .. Science Product• Division, P.O. Boa M, Puls. KY ~1061. 

SECUON l Beut!vtty Dgta 

Stability: 
Stable under ordinary conditions of use and 11onge. 

Haz.ardous Decomposition Productj; 

.. 

Toxic fume& of oxides of sulfur. Will react with w.ter or II cam 
to produce toxic and corrc4ive fume&. Rucu with ca&bonalca to 
genente cubon dioxide pa, and with cyanldca and sulfide& to 
fonn poi'°nous hydrogea cyanide aad hydrogca sulfide 
rupeclivcly. 

Hazardous Polymeriiatlon: 
. Will not occur. 

IDcompattblllUes: 
Water, ba.su, organic material, balogca.s, metal acctytldcs, 
oxidca and hydridca, 1tron1 oxidizin& and rcdudas agents and 
many other ructivc 1ub1tanccs. 

SECUON i Lnk/Spl!I Dlsooal loCorm1Uog 

Dike and cover lcakins or spilled liquid with dirt, 
~nniculite, kitty-liner or other Inert ab10rbcaL ~r 
spill with sodium bica&bonale or soda uh and mix. Ccan-up 
personnel require protective clothlns and rcsplRtory 
protection from vapors and mistL Ncutnlizcd wssto may be 
containeri::d and disJ>o'cd In a RCRA app~ wssto dilpoAI 
facility. Flush area of spill witb dilu&c soda uh solutioa and 
diicard 10 sewer. 

Reportable Quantity (RQ)(CW A/Cl!Ra..A): 1000 lbs. 

l!nsurc compliance with local, stal'S aad fcdenl rcplations. 

NFPA Ratings: Health: .mmability: 0 Reactivity: l Qth~r: \Vat~~ reactive 

Effective Date: 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96% 



Effccliv \le: 10-21-86 Supersedes 09-05-85 

SEC110N 5 Heal!h Huard Information 

A. EXPOSURE I HEALTIJ EFFECTS 

lnhalallon: 
lnhalalion produces damaging dfec1s on lhe mucou1 membranes and 
upper ruplnlory Incl. May cause lung cdem1. Symploms m1y 
include im1a1ion of 1hc nose and throal, ind labored brcalhlng. 

Ingestion: 
Corrosive. Swallowing CIR cause 1C11Cre bums of lhe rnoulh, 
1hroal, and 11om1eh, leading lo dulh. Can cause sore lhroal, 
vomiling, di1rrhe1. 

SkJn Contacl: 
Conosive. Symplonis of redness, pain, 1nd severe bum can occur. 

Eye Conlacl: 
Conosive. Splashes can cause blurred vision, redness, pain and 
severe tissue burns. 

Chronic Exposure: 
Long-le rm caposure lo misl or vapors may cause damage lo leelh. 

Aggrevallon or Pre-e1lslln& Conditions: 
Persons "'hh prc-cxiuing skin disorders or eye problems or 
impaired rcspiralory runclion may be more 1uscep1iblc 10 lhe 
dfccu of 1he subslance. · 

B. FIRSf AID 

lnhalallon: 
Remo\le lo fresh air. U nol brcalhi.ng, give artificial 
rcspiralion. U brealhing is dirriculi, give orygcn. Call 1 

physician. 

Ingestion: 
II 1Wallowed, DO NOT induce vomiling. Give large quanlilies 
ol w.aler or milk if available. C.111 physician immedialely. 
Never give an)'1hing by moulh lo an unconscious person. 

Skin Exposure: · 
In case of conlacl, lmmedialcly nush skin wilh plenly of waler 
for al leasl 1.5 minulcs "·hile removing conlaminalcd clolhing 
1nd shoes. Call 1 physician. 

Eye Exposure: 
Wash eyes wi1h plenly or waler for al leasl IS minules, lifling 
lower and upper eyelids occasionally. Gel medical allcnlion 
lmmedialely. 

C. TOXICITY DATA (RTECS, 1982) 

Oral ral LOSO: 2140 mg/kg. lnhalalion Guinea Pig 
LCSO: 18 mg/ml. 

SECTION 6 Qccup:illonnl Control Measures 

Airborne Ellposure Limits: 

-OSHA Permissible Explosurc Umil (PEL): 
I mg/ml (IWA). 
-ACGlll Threshold Umil Value (TLV): 
I mg/ml (IWA). · 

SULFURIC ACID 9 

Venlllallon System: 
A syslem of local and/or general cxhausl Is recommended 10 keep 
employee eaposures below lhe Airborne Exposure Limils. Local 
cxhausl ~nlilation Is generally preferred because ii can conlrol 
lhe emissions of lhe conlaminanl al lls wurce, prevenlln& 
dispersion or ii lnlo the general work lrCI. Ple1se r~rer lo lhe 
ACGIH documenl, "lnduslrial Venlilation, A Menual ol 
Recommended Praclices", mosl rccenl edilion, for delails. 

Personal Respirators: (NIOSH Approved) 
11lhc11.V is exceeded a run facepiece chemical cartrid&e 
CC$piralor may be worn, in general, up lo 100 limes 1he 11.V or lhe 
maximum use concenlralion specified by lhe rcspiralor supplier, 

··whichever is less. Allemalively, a supplied air full faccpiece 
rcspiralor or airlined hood may be worn. 

Skin Prolecllon: 
Wear impervious proleclivc dolhing, including bools, gloves, lab 
coal, apron or coveralls lo prevenl skin con11e1. 

Eye Protection: 
Use chemical urety goggles and/or I full race shield where 

· splashing Is possible.ConllCI lenses should nol be worn when 
working wilh lhis malerial. Mainlain eye wash foun1ain and 
quick-drench facililies In work area. 

· SECTION 1 Storage 11nd Special Information 

Slon: in a cool, dry, venlilaled slorage area wilh ecid 
resislanl noors and good drainage. Prolecl rrom physical dama1e. 
Keep oul of direct sunlighl and away from heat, waler, ind 
incompalible male rials. Do not wash out conlainer 1nd use ii for 
olher purposes. When diluting. always 1dd 1hc acid to weter; never 
add Willer lo the 1cld. 

··············································~··········~·· 
SUPJ6 
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·Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

~YDROCHLORIC ACID, 37% 
PROPUCT IDENTIFICATION: 

Synon)"lll-C Muriatic acid 

Formula CAS No.: 7647-01--0 

Molcculu Weight: 36.46 (HO) 

O..cmical Formula: HO 

Hu..rdous ln~dicnu: Not Applicable 

PRECAUTIONARY MEASURES 
DA.'iGERl COIUtOSrvL LIQUID A.'iD MIST 

CAUSE SEVIU BURNS TO All BODYTISSUL MAY BE fATAL 
1r SWAU.OWl:D. llAJlJ.lrtlL Ir 11'llAUD. 11'llALATION MAY 
CAUSE Wl'iG DAMAGL 

Do not 1c1 In eyu, on 11cin1 or on clolhin&
Avoid bruthin& misL 
Uu only "'1th adc.qualc vcn1ll11ion. 
Wub thoroughly af1cr handlinJ. 
S1orc in a lightly cl°"d conllincr. 
Rem~ and "''Uh conllminated dolhin& promptly. 
This 1ub11ancc is clusificd u a POISON under the Fedenl C.ustlc: 
Poison Act. 

EMERGENCY/FIRST AID 

Jn tue or conllct, Immediately nLllh 1k.ln or cyu "'1th plenty or 
-..-ater for at !cul 15 minulC$. Jr n.•llowcd, DO tJOT INDUCE 
VOMillNGI GM large quantitici; or water or milk ir availiiblc. 
Nc:vcr ~ anythin1 by mouth to an unconscious pcrron. Ir inhaled, 
rem~ to fruh air. rr nol bru1hing, pvc anificial 
rcspin1ion. Jr bruthin& u difficuh, pvc oxygen. In all crn:s 
call a ph}"iciiln. 
SEE SECilON S. 

DOT Hazard Class: Cono~ivc Material 

Mallinckrodl providu lhe Information conulned herein In &ood faith bul 
m~kea no ~pl'1'senutlon u Lo iu compr-ihensiveneii or accuracy. 
lndh·iduals rt<celvln& I.his Information musl exercise their independenl 
Judgment in delennlnin& iu appropriateneu for a particuli1r purpose. 

SECTION 1 Phnlgl Dutu 

Appurancc: Our, colorlcu fuming liquid. 

Odor. Pungent odor o( hydrc>gcn chloride. 

Solubility: Infinite in v.iter ···iih slight evolution or 
huL 

Bailin& Point: .53"C (127"f); Azcolropc: (20.2%) 

boils al l09"C (228"f) 

Melling Point: -74"C (-IOl"f) 

Specific Gravity. 1.18 

Vapor Density (Air• I): No information found. 

Vapor Pres.sure (mm Hg): 190@ 25"C (Tl"f) 

Evaporation ~le: No information found. 

SECTION 2 Fire end Exvlosloa lnfonnptl211 

Fire: 
Can rue1 wilh mclill5 lo rel~ nilmroablc hydro1cn JU· 

E~losloo: 
Nol coruidcred to be an explosion buard. 

fire Extlngulshln& Media: 
If involved in a fire, use .... tcr qiray. 

Special Information: 
In the c:vcnt or a fire, wur full prolcctM clothin& and 
t-.10SH~pprovcd ulf-ronuincd bruthing apparatus ,.;,h full 
raccpiccc operated in the pres.sure demand or 01hcr posilM 
prusurc mode. 

l\hllinclrod1 makes no rtprcuntatloru, or warranties, 1lther 11prt1:1 or 
Implied, or mm:hanubillt1. rilncu for a par11cular purp<>M -hh nsp«t lo 
lhc lnformallon .. 1 forth herein or lo lhc product lo ,.hlch lhc lnformlllon 
rtrcrs. Accordln1ly, Malllnckrodl wlll nol be rc>pon•lblc for damaau 
ruullln& rrom u.sc or or rt Ii an cc upon thu lnformallon, 

M1llind:rod1. lnc., Science Producu Division, P.O. Bo1 M. Pui•. KY ~3061. 

SECTION 3 Rgctlvfty Duta 
I 

s la blll ty: 
Stable under ordinal)' condilioru or us.e and 11oragc. C.ontalncr1 
may bunl when hulcd. 

Hazardous De<:omposltloo Products: 
When hulcd 10 d"°mpo6ition, cmiu toxic bydro1cn c!Joridc fumu 
and will rue1 "'1th ..... 1cr or 1tum lo produce but and toxic and 
co ITT>6ivc f\I mes. 

Haz.ardou1 Polymeriz.atlon: 
WiU DOI ocnir. 

loc:om pa tlbllltles; 
A stron1 mineral acid, conccnlratcd hydrochloric acid u hiJhly 
ructivc "'1th nn>n& bucs, mculs, mc1al oxides, bydrondu, 
•minu, cart>onatu and olhcr alkaline m•lcriab.. lncomP"lible 
wilb malcrials 1udl u cyanidu, 1ulfidel, 1ullitC$, and 
formaldehyde. 

SECTION 1 Luk/Spill Dlsws.al Jnrorm11tlog 

Oc1n-up pcnonncl should wur prolcctivc clothing and 
iupinlOI)' c.quipmcDI 1uiuble for toxic Or COfro'M nuids Of 

vapon. lsoliile or encla&e lhe aru or 1be lut or qiill 
Small Spill.&: flLllb with 1111ter and neutralize "'11h alkaline 
m11crial (wda ash, lime, etc.). ~r neutnlizcd material 
"'11h uccu W11ter. Larger fPills and lot 1izcs: Neutralize 
1'ilh altalinc material, pick up wilb •bsort>ent material (und, 
c.1nh, vcnniculiae). l'rovide forced vcnril11ion to dwip.uc 
f\lmu. D~ in·a RCRA-app~ "WUlc facility or ICW'Cr the 
ncutnlized slurry "'11b u.cel.5 W11lcr ii loe&I ordinan~ allow. 

Reportable QU1ntity (RQ)(CW A/CERUA): 500J lbi. . 

Ensure compliance "'1th local, &l•te and federal reirilltioM-

~--------------------------------~N_F_P_A __ Re __ t_ln~g~s_:_J_f_ca_1_1h_:_J~Fl•m_m __ ab_i_lity:...._._O __ R_c_ac_1ivl __ ·ry:~._O ____________________________________________________ ~-

Effective L • 09-10-86 Supersedes 08-21-85 HYDROCHLORIC ACID, 37% 



~ 
Effective P~tc: 09-10-86 Supersedes 08-21-85 

HkDON 5 Hullb Hpuird Jarorm@tlog 

A. EXPOSURE I HEA LIB EFFECTS 

lob1laUon; 
C.Onuivd lnhal11ion ofvtpon can cauu coughin&. cholcins, 
i11fl1m11ioa of the n°", 1broat, and upper rupil"lllory lnct. 
lnhaluioa of higher ronccnlntloru may cauu lun1 dup11c. 

ln&esllon: 
C.0tl"O'MI s .... Uowin& hydrochloric acid can ca·usc immediate pain 
and burru of lhe moulh, lh~I, cwph•gtU and ps1roln1cs1inal 
lnct. M•y auu n1wu, vomiting. and dianhu. 

SkJn Contact: 
C.OITO'MI Can cause rcdncu, pain, and u~re 11cin bums. 
C.Onccnlnlcd wlulioru Cl\ae deep ulccn and dis.color 1lin. 

Eye Contact: 
C.01TO'MI Vapon •re ini111in1 and may cause damage lo lhe 
cyu. Spluhca may cauu KVCre bums aad pennanenl eye damage. 

Chronic Exposure; 
Lon&·lcnn cxpcxure 10 ronccnlnlcd vapon may cauu erosion of 
1cc1h. Lon& lerm Cxpo5Ul"CI uldom occur due 10 lhe rofTO'M 
propcnica of 1he acid. 

A~vallon or Pn-cxfsllni CondJClons: 
fen.ens wi1h pre-cm1in1 ilia diwrden or eye disuse may be 
more 1usccp1ible lo ahe effc.cu of ah is 1ub"1ncc. 

/, 

'.\l.(l~i'' 
HYDROCI-ILORIC ACID, 37% 

Jl fJRST ATD 

lobalallon: 
Rcmt111C lo fruh 1ir. If 001 brulhing. giVI: utifici•I 
rupin1ion. If bru1hin1 is diflicuh, giVI: OX)'iCD. C&U a 
phydci1a. 

Ingestion: 
DO NOT INDUCE VOMmNGI GM large qu1n1i1lu of 
•<lier or milk if available. N~r pvc anything by rnoulh lo 
an uncoru.cioLU pcrwa. Gel medical allenlion irnmedi11ely. 

SkJn Exposure: 
la use of ron11C1, lmmcdi11cly Ou'h 1Lin tvith plenty of~lcr 
for 11 lcul U minulu ...-bile rcrnovin& ronlaminaled clorhin& 
and 1h0«. Wash clo1hin& before reiue. Thoro"'£hly clean &hoe$ 
before reuse. Gel medical 1llcn1ion immedi11ely. 

Eye Exposure: 
Wash eyes tvi1h plenry of waler for 11 le<'-' I U minulCI, lif1in1 
l~r ind upper eyelids occuion.ally. Gel mtdic:al 111enlioa 
immedi11cly. 

C. TOXICITY DAT.:\ (RTECS, 1982) 

Oral nl LO.SO: 900 rng/q (Hydrochloric acid 
roncenlnled) Mu111ion refcrcncu circd. 

SECTION 6 OscuruUloael Con!rnl Measures 

AJrborne Exposure Limits: 

-OSHA Penniuible Exposurc Limit (PEL): 
S pprn (IWA) Ceiling 
-ACGIH Threshold Llmil Value (fLV): 
S pprn (IWA) Ceiling 

YeoUlatlon System; 
.A ')"lcm o( local ind/or acnenl cxh1wl Is re.commended lo keep 
employ« CXJ'O'ur« below the Airl>ome ~urc Umiu. Lxal 
exh1un ~ntilatioa Ii gcnenUy prefened bc.cauu h an conrrol 
the cmi.i.sioru of lbc cont.aminanl 11 iu wurcc, prcvcnlinJ 
di&penioa of fl lalO the gcncnJ 9"0rt Ire&. flcuc refer IO lbe 
ACGIH document, "lndus1rial Vcnrilarioa, A Manual ol 
Recommended fnC1ic:u", m~I rcccnl cdi1ioa, for dcuilJ.. 

Pel"50nal Resplrator5: (NIOSH Approvtd) 
Uthe TLV ii c~ed a fuU faccpiccc chemical canridic 
rupinlor may be 1"Dra, In cenenl, up lo JOO timt.ll 1hc nVor lhe 
muimuro w.e conccntnrio11 l"ptcifed by 1bc rupin•or 'upplicr, 
•'hichcvcr ii less. AJ1cmatMly, 1 1upplicd air full f1cc-pic.cc 
rcspinlor or airlincd hood may be Miro. 

SkJn Protcaion: 
Rubber or neoprene JIOYU and 1ddi1ional prorcction includin& 
impervious booU, apron, or wvcnlls, as ncc.dcd in arus of 
unusual c.q>Cl'Ure lo pn:vcnl 1l:ia cont.act. 

Eye Protection: 
Uu chemical 5aftly &OWu and/or 1 full face 1hicld -..terc 
~lashing Is pouiblc.C.Oallct leMC$ 1hould DOI be worn -..tea 
..-orting tvirh lbU material M1io11ia eye .-uh fouallia aad 
quick-drench facili1iu in wort aru. 

SECTJON 7 Sto!]!tt end SDe51al Jor2nn1tl2g 

JCeqi in a tightJy cl06ed conlliner, 11orcd Lo 1 coo~ 
dry, ~nrilalcd l.J"C.L Ptotcd from pbyiical damaic and direct 
1unligh•- ls,olaae from locompaliblc Jubu.ancu. frolc.ct from 
mouturc. 

··•············•··•··•····•········•·•··•··•··········•····• 
HYDCH 
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Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

SODIUM HYDROXIDE 
PRODUCT IDENIJFICATJON: 

Synonyms: Caustic wda; lye; wdium hydroxide solid; wdium 
hydrate 

formula CAS No.: 1310-73-2 

Molecular Weighl: 40.00 

Oiemical formula: NaOH 

Hazardous Ingredients: None. 

PRECAUTIONARY MEASURES 

llANGER1 MAY BE FATAL If SWALLOWED. CAUSES SEVERE 

IURNS. 

Do not &el in eyes, on 'ldn, or on clothing. 
Avoid bru1hin1 dus1. 
Keep ronlainer cl05Cd. 
Use with adequate venlilalion. 
Wuh lhoroughly after handling. 
Thi5 'ub11ancc i5 classified u a POISON under lhe federal Caustic 
Poison Act. 

EMERGENCY /FIRST AID 

U ~llowed, do NOT induce vomiting. Give large quantities of 
water. Never~ anything by mouth to an unconscious perwn. Call 
a physician immediately. In case or conlact, immediately Hush 
akin or eyes with plenty or water for al lcasl IS minulcs. In all 
cases call a physician. 
SEE SECTIONS. 

DOT Hazard Class: Corrosive Material 

Effective Date: 11-03-85 Supersedes 04-01-85 

Mallinckrodt provides the Information contained herein in good faith but 
makes no representation as to ita comprchensivenc"3 or uccurncy. 
Individuals receiving this infonnatlon must exercise their indcpcn<lcnt 
judgment in determining its appropriateness for a particular purpose. 

SECOON 1 Phxslcal Pulp 

Appearance: White, deliquescent pellets. 

Odor. Odorless. 

Solubility: 111 g/100 g of water. 

Boiling Poinl: 1390"C (2S34"f) 

Melting Poinl: 318"C (604"f) 

Specific Gravity (waler• I): 2.13 

Vapor DeMity (Air• 1): No information found. 

Vapor Pressure (mm Ilg): Negligible. 

Evaporalion Rale: No Information found. 

SECTION 2 Fire 1md Explosion lnformp!lon 

Fire: 
Nol considered lo be a fire hazard. I lot or molten material can 
reacl violenlly with water. 
Can react with certain metals, 'uch 15 aluminium, to generate 
nammablc hydrogen gu. 

Explosion: 
Nol coll6idercd to be an expl<>liion hazard. 

Fire Extinguishing Media: 
Use any means suil~ble for utinguishing surrounding fire. 
Adding waler lo caustic wlution generates large amounts of heat. 

Special lnrormatloo: 
In lhe evcnl of a fire, wear full protective clothing and 
NIOSH-approvcd self-rontained breathing apparatus with full 
facepiece operated In lhe pressure demand or other (>Oliitive 
pressure mode. 

NFPA Ratln2s: Health 1'Jammability: () R£il£1ivity: 1 

Mallinckrodt make5 no rrprbtntallons, or warranlles, thhtr uprtSS or 
lmpllcd, ormcrcl1anlabllhy, filnc.s for. pntkutar purpose "hh respect lo 
the Information sci forth htnln or lo the product lo which lht Information 
rdrn. Accordlni:ly, !lfalllnckrodl will not ht responsible for damageJ 
rcsullln& rrom use <>r or reliance upon lhls lnformalion. 

Mallinckrod1, Inc .. Science Products Division. P.O."'" M. Pari>. KY 43061. 

SECTION 3 Re11ctlvlty D!!I!! 

s I.a bill ty: 
S1able under ordinary conditions of use and storage. Very 
hygroscopic. Can slowty pick up moisture from air and react with 
carbon dioxide from air to form 50<.lium carbonate. 

Hazardous Decomposllloo Products: 
Sodium oxide. 

Hazardous Polymerbatlon: 
Thi5 'ub,lancc docs ool polymerize. 

locompatlbllltles: 
Conllct wilh waler, acids, nammable liquids, and organic halogen 
compounds, upecially lrichlorocthylcne, may cause fire or 
cxpl06ion. Conlact with nilromethanc and other 'imilar nitro 
compounds causu formation of ihock-seMitivc ult5. Conlact 
with metals such u aluminum, lin, and zinc c.ausu fonnalioo or 
nammablc hydrogen gu. 

SECTION 4 J..e11k/Splll l>lsposal lnforma!12n 

Thi' i' a lul line. lOOO"C. Ocan-up personnel require 
protective clothing and respiratory pro1ec1ion from dll5t. 
SM:ep, 5COOp or pick up 'Pilled material. Avoid dusting. 
Collected wute may be transferred lo a cl06ed, preferably 
metal, container and sent 10 a RCRA-approvcd waste di'J>O'll 
facility. Do nol nush lo lhe seM:r. Caution! Floor and other 
1urfacc' may be 1lippcry. Do not contact with water. 
Neutralize traces with dilute acid. 

Ensure compliance with local, stale and federal regulation,. 

SODIUM HYDROXIDE 



Ellecl; Uate: 11-U .. Hi) .)Upe1scal<;:> U·HH-~5 

St:CllON S Jleulrh Hazard lnfonnatlon 

A. EXPOSURE I HEALTH EFFECTS 

lohalaaloo: 
Scw:re irritant. Elfecbi from lnhaladon of dusl or mist Vlll}' 
from mild irritation 10 acrioua damage of the upper rupiralol}' 
tract, depending on severity of ellJ>Oliure. Severe pneumonilili may 
occur. 

lngesllon: 
Co1T01lvcl SwalloWing may auac severe burns of mouth, throat, 
and 11omach. Severe 1e.1rring of 1wue and death may ruull. 

SkJa Qialad: 
Co1T01ivcl Contact of 1kin can cau1e Irritation or ICVCre burnli 
and 1Carring with greater ellJ>OliUIU. 

Eye Qialad: 
Corro1lvcl May cauac Irritation of eyu, and with greater 
ellJ>OliUIU, ICVCre burns with Jl06Sibly blindneiS rc1ul1ing. 

Chronic EJ[posure: 
Prolonged contact with dilute solution1 or dust has a delitructlvc 
effect upon tissue. 

Aggrevalloo of Pre-e:dallng Qiadllloos: 
Pel'IOllli with pre-nilling 1k.in disorden or~ problems or 
Impaired respiratOI}' function may be more 1usccp1ible 10 the 
effect& of the 1ublilancc. 

B. FIRST AID 

lnbalallon: 
Remove to fresh air. If not breathing, give artificial 
respiration. If breathing Is difficult, give oxygen. Call a 
physician. 

logesllon: 
DO NOT INDUCE VOMmNGI Give large quantilie& of 
water or milk if availabl~. Never give anything by mouth 10 
an unconKious person. Gel medical allention immediately. 

Sida Eiposure: 
In case of contact, Immediately nush skin with plenty of water 
for al least 15 minutes while removing contaminated clothing 
and 1hocs. Wash clothing before reuse. (::all a physician 
immediately. 

Eye Eiposun:: 
Wuh eyes with plenty of water for at lcut JS minutes, lifting 
l~r and upper eyelids occasionally. Get medical attention 
immediately. 

C. TOXICITY PATA (RTECS, 1982) 

No LDSO/LC50 information found relating to normal 
routes of occupallonal ellJ>Oliure. Irritation data: Skin, 
rabbit: SO mg/24H Severe Eye, rabbit: SO 
mg/2411 Severe 

SECTION 6 0£cuo11tlonal Conlml Mel!sUrts 

Airborne Exposure Llmlls: 
-OSHA Permissible l!xposure Limit (PEL): 
2 mg/m3 (fWA) . 

-ACGIHThrcshold Limit Value (ILV): 
2 mg/m3 (Ceiling) 

u \..J .J_.., .&. \....I.! .. .&._ .. .J.. ...._ j.J J.. ""'-

Ventilation Syslem: 
A system of local and/or general exhaust is recommended to keep 
employee exposures below the Airborne Exposure Umits. Local 
exhaust ventilation is generally preferred because it can control 
the emission' of the contaminant at its source, preventing _ 
dispcnion of ii into the general work area. Please refer to§he 
ACGlll document, "Industrial Ventilation, A Manual of § 
Recommended Practices", mo.st recent edition, for detail&-~ 

;: 
Personal RHplralors: (NIOSH Approved) -:: 
IC the 1LV ii exceeded, a dust/mist respirator with chemi<il 
goggles may be worn, in general, up to ten times the 1LV.0Con1ult 
respirator 1upplier for limitations. Alternatively, a suppliei air 
full facepiccc respirator or airlined hood may be worn. t 

SkJn Protection: 
Wear Impervious protective clothing, including boots, g10VC5, lab 
coal, apron or ~rails lo prevent skin contact. 

Eye Protection: 
Uic chemical ufety goggles and/or a Cull (ace shield where 
spluhing I.Ii J>O"iblc.Contact lenses should not be worn when 
working with this material. Maintain eye wash fountain and 
quick-drench facilities in work area. 

SECTION 1 Ston12e 11nd SP«lt'l Inronn111lon 

Keep In a tightly clo.scd container.Protect from 
physi~l damage. Store in a cool,dry, ventilated area away from 
liOUl"CCli of heal, moiliture and incompatil>ilitics. Always add the 
caustic to water while stining; never 1he reverse. 

...•....•••..•...•.....•............................••••••• 
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ecoloqy and environment, inc. 

HAZARD EVALUATION 0 P' C B E M I C A L S 

Chemical Name _M_e_t_h_a~n~o~l;._ _______________ _ Date 6/01/92 

Job No. 

References Consulted (circle): 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. II) 

Toxic and Hazardous Safety Manual ACGIH Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms: Methyl alcohol, Wood alcohol, Wood spirits, carbinol 

Chemical Formula CH30H Molecular Weight 32.1 --------------
Boiling Point 21£F Physical State _L_i~q~u_i_d _____ _ Solubility (H20) Miscilble ------

Flash Point 54°F Vapor Pressure/Density 92 mm Hg Freezing Point -136°F "'------------
Specific Gravity _o_._7_9 _____ _ Odor Characteristic 160 ppm Flammable Limits 

Incompatabilities sulfuric/nitric acid, caustics, aliphatric amines, isocyanates, reducing agents 

Biological Properties: 

TLV-TWA _2_0_0__._p~p_m ____ _ PEL 200 ppm Odor/Odor Threshold Sweet/sour, pungent 

IDLH 25,000 ppm Human Aquatic Rat/Mouse 

Route of Exposure oral, inh, ing, derm 

Carcinogen Teratogen Mutagen 

Radiological Properties: 

N/A 

Handling Recommendations: (Personal protective measures) 

!yvek, gloves (PVA, Viton); 

Monitoring Recommendations: 

OVA or HNu with a 11.7 av probe. (the ionizing potential is 10.8 eV) 

Disposal(Waste Treatment: 

Health Hazards and First Aid: 

Inh: move to fresh air, APR if necessary; Eye/skin: flush with water for 15 minutes, wash skin with 

soap/water; Ing: induce vomiting, seek medical attention 

Symptoms: Acute: Mental confusion, light-headedness, nausea/vomiting, headache, staggering, 
unconsciousness,.irritation of eyes/resp/skin, skin burns 

Chronic: skin, liver, kidney, eye damage 



ecology and environment. inc. 

HAZARD EVALUATIOR 0 P' C H E " I C A L S 

Chemical Name Toluene Date 3 23 92 

DOT Name/U.N. No. 1294 Job No. UH8000 

CAS Number 108-88-3 

References Consulted (circle): 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. II) 

Toxic and Hazardous Safety Manual ACGIH Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms: Methyl benzene, Toluol, Phenyl methane 

Chemical Formula Molecular Weight 92 

Physical State Colorless Liquid Solubility (H20) 0.05g/100 H2.2_ Boiling Point 231°F 

Flash Point 40°F Vapor Pressure/Density 22mm Freezing Point 

Specific Gravity 0.8669 Odor Characteristic _o_._2~p~p~m~~~- Flammable Limits 1.3% - 7 .1\ 

Incompatabilities 

Biological Properties: 

TLV-TWA 100 ppm PEL 200 ppm Odor/Odor Threshold Benzene-Like 

IDLH 2,000 ppm Human IHL TCLD - 200 ppm Aquatic 96:100-10 ppm Rat/Mouse 4000 ppm 

Route of Exposure Inhalation, Ingestion, Dermal Contact, Eye (Ocular) 

Carcinogen Experimental Teratogen Experimental Mutagen Experimental 

Radiological Properties: 

Handling Recommendations: (Personal protective measures) 

Impervious clothing, Viton gloves, faceshield respirator w/organic vapor cartridge up to 1000 ppm, 

>1000 ppm use APR with chemical cartridge; 2000 ppm-SCBA 

Monitoring Recommendations: 

Disposal/Waste Treatment: 

Concentrated: incineration; dilute discharge to municipal sewer after primary treatment, incineration 

for dilute organic mixture 

Health Hazards and First Aid: 

Flush area with water and wash with soap; move to fresh air if inhaled; if swallowed, do not induce 

vomiting. Contact physician immediately. 

symptoms: Acute: Dizziness, fatigue, nausea, headache, vomiting, irritates eyes, dries skin 

Chronic: Bone marrow, depression, defatting of skin, dermatitis, kidney and/or liver 
damage if ingested 

253 



ecology and environment, inc. 

HAZARD EVALUATION 0 F C B E K I C A L S 

Chemical Name Xylene Date 3/23/92 

DOT Name/U.N. No. 1307 Job No. UR8000 

CAS Number 1330-73-8 

References Consulted (circle): 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. II) 

Toxic and Hazardous Safety Manual ACGIH Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms: Dimethylbenzene, Xylol 

Molecular Weight 106 

Physical state colorless Liquid Solubility (H20) Boiling Point 

Flash Point Vapor Pressure/Density 3.7 Freezing Point 

Specific Gravity 0.86 Odor characteristic 0.5 ppm Flammable Limits 1.0, - 7.0'1; 

Incompatabilities Strong oxidizers, strong acid, heat, peroxide 

Biological Properties: 

TLV-TWA 100 ppm PEL 100 ppm Odor/Odor Threshold Aromatic 

IDLH 1,000 ppm Human IHL TCL 0-200 ppm Aquatic 
IHL LDso - 501. 

Rat/Mouse £p~p~m~/~4~H~C;:_~~~-

Route of Exposure Inhale, skin 

Carcinogen Experimental Teratogen Mutagen 

Radiological Properties: 

Handling Recommendations: (Personal protective measures) 

Impervious clothing, PVC gloves, faceshield, avoid prolonged contact. Respirator w/organic vapor 

cartridge up to 5,000 ppm; >10,000 ppm use SCBA 

Monitoring Recommendations: 

Disposal;waste Treatment: 

OSHA standard 29 CFR 1910. 106 applies 

Health Hazards and First Aid: 

Skin - wash w/soap and water; eyes - flush w/water; remove to fresh air if overcome 

symptoms: Acute: Eye and mucous membrane irritant, CNS depressant, ingestion causes 
gastrointestinal upset 

Chronic: More severe than above, hyperplasia of bone marrow 



ecology and environment, inc. 

HAZARD E V A L U A T I 0 l'I 0 P' C R E K I C A L S 

Chemical Name Tetrachloroethylene Date 3/23/92 

DOT Name/U.N. No. Job No. UH8000 

CAS Number 127-18-4 

References Consulted (circle): 

INIOSH/OSHA Pocket Guide! Verschueren Merck Index Hazardline Chris (Vol. II) 

Toxic and Hazardous Safety Manual ACGIH Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms: Perchloroethylene 

Chemical Formula ~cL2 c + C c1 2~~~~~~~~ Molecular Weight 165.82 

Physical State ~L~i~qLu~1-'d"-~~~~~ Solubility (H20) 0.015% Boiling Point 121.2°c 

Flash Point ~N~/_A~~~~- Vapor Pressure/Density 15.8 mm/5.83 Freezing Point -23.35°c 

Specific Gravity 1. 631 Odor Characteristic Flammable Limits 

Incompatabilities Strong oxidizers, chemically active metals (barium, lithium, beryllium) 

Biological Properties: 

TLV-TWA 

IDLH 

3 25 ppm, 167.5 mg/m 

1000 ppm Human 

PEL 100 ppm odor/Odor Threshold 

TCLO 230 ppm Aquatic 

Route of Exposure Inhalation, ingestion, direct contact. 

carcinogen Teratogen 

Radiological Properties: 

Handling Recommendations: (Personal protective measures) 

Ether, chloroform 

Rat/Mouse 

Mutagen 

N/A 

Impervious clothing, gloves, and boots should be worn; eye protection; respirators with cartridges worn 

at levels of 50 ppm; SCBAs at levels of 500 ppm. 

Monitoring Recommendations: 

Disposal/Waste Treatment: 

N/A 

Health Hazards and First Aid: 

Remove form exposure; perform artificial respiration if necessary; wash skin with soap and water; 

irrigate eyes with water; if swallowed, induce vomiting. 

Symptoms: Acute: Irritation of eyes, nose, or throat; nausea; flushed face; vertigo, dizziness; 
incoherence; headache; skin blisters. 

Chronic: Liver damage; impaired memory; numbness of extremities; impaired vision. 
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Section 3.0 -- Project Summary 

Vork Plan Group: 

Site No.: 

Q 

39 

Group/Site Nos.: Q/39 
Site Name: Campground 
Revision No.: 0 
Date: 6~07-91 

Page No.: 3 of 11 

Site Name: Oak Grove Campground 

Site Description: A complete site description and history are presented in 
sections 2.0 and 3.0 of the attached work plan. 

Phase I -- Field Screening 
Physical Survey (check all that apply): 

X Overall Physical Reconnaissance 

X HNu/OVA Surface Emission Survey 

X Radiation Survey 

X Habitat/Biota Survey 

X Asbestos Survey 

X Hydrologic Assessment 

Geophysical Survey (check all that apply): 

X Electromagnetic Conductivity: Ground Penetrating Radar 

Seismic Refraction 

Seismic Reflection 

X EM-31 EM-34 

__!_ Magnetometry 

_ Very Low Frequency 

Analytical Screening (check all that apply): 

Field Analyses: 

X Soil Headspace Analyses: 

Soil Gas Analyses 

X Laboratory Analyses: 

PLANNED NUMBER OF SAMPLES 

Surface Yater 

Sediment 

Soil 

Groundwater 

Duplicates 

Trip Blanks 

Field Blanks 

Rinsate Blanks 

Other 

[NASP]UH8000:T0291] 

8 

6 

2 

Planned Number of Samples 25 (Approximate) 

Planned Number of Samples 

CATEGORIES OF ANALYSES 

X Volatile Organic Compounds 

X Polynuclear Aromatic Hydrocarbons 

X Phenols 

Organophosphorus Pesticides 

Chlorinated Herbicides 

Carbamates 

X Pesticides/Polychlorinated Biphenyls 

X Total Recoverable Petroleum Hydrocarbons 

X Metals 

Gross Alpha 



Section 3.0 -- Project Summary (Continued) 

Phase II -- Characterization 

Group/Site Nos.: Q/39 
Site Name: Campground 
Revision No. : 1 
Date: 6-11-92 
Page No.: 4 of 11 

PLANNED NUMBER OF SAMPLES 

Surface Yater Air Duplicates 

Sediment Biota: Trip Blanks 

Soil 18 Flora Field Blanks 

Groundwater 4 Fauna Rinsate Blanks 

Preservation Blanks 

CATEGORIES OF ANALYSES 

Purgeable Aromatics 

Purgeable Halocarbons 

X Base/Neutral Extractables 

X Acid Extractables 

_.!__ Volatile Organic Compounds 

Polynuclear Aromatic Hydrocarbons 

Phenols 

Dioxins 

Organophosphorus Pesticides 

Herbicides 

x 
x 
x 

x 

x 

Pesticides 

Polychlorinated Biphenyls 

Total Recoverable Petroleum 
Hydrocarbons 

Metals 

Cyanide 

Additional analytical categories are identified below: 

X Gross Alpha (water only) 

X Gross Beta (water only) 

X Gamma Scan (water only) 

X Total Organic Carbon 

X Hardness (water only) 

_.!__Alkalinity 

_.!__ Total Suspended Solids 

(water only) 

X Total Kjeldahl Nitrogen 

[NASP]UH8000:T0291] 

X pH 

X Percent Moisture 

X Grain Size 

X BTU Content 

X Ash Content 

x Total Organic Halogens 

x Sulfur 

x Ignitability 

x Cation Exchange Capacity 

3 

2 

1 -
2 

1 



Section 3.0 -- Project Summary (Continued) 

X Ammonia Nitrogen 

X Orthophosphate Phosphorus 

X Dissolved Oxygen (in field) 

X 5-day Biological Oxygen Demand 

X Chemical Oxygen Demand 

Group/Site Nos.: Q/39 
Site Name: Campground 
Revision No.: 0 
Date: 6-07-91 
Page No.: 5 of 11 

Additional analytical parameters are identified below: 

Methanol 

Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 

of the GQAPP. Site-specific designated personnel and their responsibilities 

are listed below: 

Site Manager: 

Team/Task Leader(s): To Be Determined 

Field Support Personnel: 

Biographies for those personnel listed above which are not included in the 

GQAPP are included in Appendix A of this document. 

Section 5.0 -- QA/QC Objectives for Measurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 

presented in Section 5.0 of the GQAPP. Detection limits for screening and 

quantitative analyses are presented in Section 9.0 of the GQAPP. Procedures 

used to assess data accuracy, precision, and completeness are presented in 

Section 14.0 of the GQAPP. All analytes (including field parameters), sample 

media, and method numbers relevant to the investigation of this site are 

listed in the following table, which also identifies any modifications to the 

accuracy (A), precision (P), completeness (C), and detection limit (DL) 

criteria specified in the above-referenced GQAPP sections. 
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Group/Site Nos.: Q/39 
Site NSD1e: Campground 
Revision No.: 1 
Date: 6-11-91 
Page No.: 6 of 11 

Analyte Media Method No. A p c DL 

Laboratory Screening Analyses * 
Volatile Organic Compounds S/V N/M N/M N/M N/M 
Polynuclear Aromatic 

Hydrocarbons S/V N/M N/M N/M N/M 
Pesticides S/V N/M NIM N/M N/M 
Polychlorinated Biphenyls S/V N/M N/M N/H N/M 
Total Recoverable Petroleum 

Hydrocarbons S/V EPA 418.1 N/M N/M N/H TBD 
Phenols S/V N/M N/M N/M N/M 
Arsenic S/V N/M N/M N/M N/M 
Cadmium S/V N/M N/M N/M N/M 
Chromium S/V N/M N/M N/M N/M 
Copper S/V N/M N/M N/M N/M 
Lead S/V N/M N/M N/M N/M 
Nickel S/V N/M N/M N/M N/M 
Silver S/V N/M N/M N/M N/M 
Zinc S/V N/M N/M N/M N/M 

Laboratory Analises 

Methanol S/V Laboratory-Derived N/M N/M N/M N/M 
Gross Alpha v EPA 900.0 N/M N/M N/H Nit 
Gross Beta v EPA 900.0 TBD TBD TBD TBD 
Gamma Scan v EPA 901. l TBD TBD TBD TBD 
TCL Purgeables + xylene S/V EPA 8240/624 N/M N/M N/M N/M 
TCL BNAs S/V EPA 8270/625 N/M N/M N/M N/M 
TCL Pesticides & PCBs S/V EPA 8080/608 N/M N/M N/M N/M 
Total Recoverable 

Petroleum Hydrocarbons S/V EPA 418.1 N/M N/M N/M N/M 

TAL Metals: 
Aluminum S/V EPA 6010 N/M N/M N/M N/M 
Antimony S/V EPA 6010 N/M N/M N/M N/M 
Arsenic S/V EPA 7060 N/M N/M N/M N/M 
Barium S/V EPA 6010 N/M N/M N/M N/M 
Beryllium S/V EPA 6010 N/M N/M N/M N/M 
Boron S/V EPA 6010 N/M N/M N/M N/M 
Cadmium S/V EPA 6010 N/M N/M N/M N/M 
Calcium S/V EPA 6010 N/M N/M N/M N/M 
Chromium S/V EPA 6010 N/M N/M N/M N/M 
Cobalt S/V EPA 6010 N/M N/M N/M N/M 
Copper S/V EPA 6010 N/M N/M N/M N/M 
Iron S/V EPA 6010 N/M N/M N/M N/M 
Lead S/V EPA 7421 N/M N/M N/M N/M 
Magnesium S/V EPA 6010 N/M N/M N/M N/M 
.Manganese S/V EPA 6010 N/M N/M N/M N/M 
Mercury S/V EPA 747117470 N/M N/M N/M N/t-f 
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Analyte 

Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Cyanide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Demand 
Chemical Oxygen Demand 
pH 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 
Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

Field Parameters 

pH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

Media Method No. 

S/Y EPA 6010 
S/Y EPA 7740 
S/Y EPA 6010 
S/Y EPA 6010 
S/Y EPA 7841 
S/Y EPA 6010 
S/Y EPA 6010 

S/Y EPA 9010/335.2 
S/Y EPA 415.1 
Y EPA 130.2 
Y EPA 310.1 
Y EPA 160.2 
S/Y EPA 351. 3 
S/Y EPA 350.2 
S/Y EPA 365.2 

Y SM 5210 
Y EPA 410.4 
Y EPA 150.1 
S ASTM D-2216-80 
S ASTM D-422-63 
S ASTM D-2015-77 
S ASTM D-482 
S SY 9020 
S ASTM D-129-64 
S/Y EPA 1010 
S EPA 9081 

150.1 
120.1 
170.1 
EPA 360.1 

Notes: S = Soil and/or sediment. 
Y Groundwater and/or surface water. 
NIM No Modifications from GQAPP. 
TBD To be determined. 

* 

Group/Site Nos.: Q/39 
Site Name: Campground 
Revision No.: 1 
Date: 6-11-92 
Page No.: 7 of 11 

A P C DL 

N/M N/M N/M N/H 
NIM N/H N/H N/H 
NIM NIM N/H N/H 
NIM N/H N/H N/H 
NIM NIH N/H N/H 
NIM NIM N/H N/H 
NIM N/M N/H N/H 

N/M N/H N/H N/H 
N/M N/M N/H N/H 
NIM N/H N/H N/H 
N/M N/H N/H N/H 
NIM NIM N/H N/H 
N/M N/M N/H N/H 
N/M N/M N/M N/M 
N/M N/M N/M N/H 

N/M N/M N/M N/H 
N/M N/M N/M N/M 
N/M N/M N/H N/M 
N/M N/M N/H N/M 
N/M N/M N/M N/H 
NIM N/M N/H N/M 
NIM NIM N/H N/H 
N/M N/M N/H N/M 
N/M N/M N/M N/M 
N/M N/M N/H N/H 
N/M N/M N/H N/H 

N/M N/M 
N/M N/M 
N/M NIM 
NIM N/M 

N/M N/H 
N/H N/H 
N/M N/H 
N/M N/M 

Yith the exception of total recoverable petroleum hydrocarbons and gross alpha, 
the laboratory screening analyses do not have EPA method numbers. 
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Section 6.0 -- Fieldwork and Sampling Procedures 

Group/Site Nos.: Q/39 
Site Name: Campground 
Revision No.: 0 
Date: 6-07-91 
Page No.: 8 of 11 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 

Modifications to these procedures are described below: 

No Modifications 

Section 7.0 -- Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 

Modifications to these procedures are described below: 

No Modifications 

Section 8.0 -- Calibration Procedures and Frequency 

Calibration procedures and frequency are presented in Section 8.0 of the 

GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 9.0 -- Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 

of the GQAPP. Site-specific accuracy, precision, completeness, and detection 

limit criteria are presented in Section 5.0 of this SQAPP. Modifications to 

any other of the analytical procedures are described below: 

No Modifications 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 

10.0 of the GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 11.0 -- Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 

GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 12.0 -- Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 

GQAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Frequency/Date Description 

To Be Determined 
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Section 13.0 -- Preventive Maintenance 

Group/Site Nos.: Q/39 
Site Name: Campground 
Revision No.: 0 
Date: 6-07-91 
Page No.: 10 of 11 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 

Modifications to these procedures are described below: 

No Modifications 

Section 14.0 -- Procedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 

are presented in Section 14.0 of the GQAPP. Modifications to these procedures 

are described below: 

No Modifications 

Section 15.0 -- Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 

Modifications to these procedures are described below: 

No Modifications 

Section 16.0 -- Quality Assurance Reports to Management 

Quality assurance report procedures are presented in Section 16.0 of the 

GQAPP. Modifications to these procedures are described below: 

No Modifications 
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Appendix A -- Additional Personnel Biographies 

Group/Site Nos.: Q/39 
Site Name: Campground 
Revision No.: 0 
Date: 6-07-91 
Page No.: 11 of 11 

Personnel assigned to this site investigation whose biographies do not appear 

in the GQAPP are listed below; biographies for these site personnel are 

presented on the following pages. 

To Be Determined 
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APPENDIX D 

THREATENED AND ENDANGERED FLORA AND FAUNA 
ASSOCIATED VITH NAS PENSACOLA 

D-1 

[Bold items enclosed in brackets denote 
changes to last version of document] 



Scientific Name 

FISHES 

Acipenser oxyrhynchus 

Ammocrypta asprella 

Etheostoma histrio 

Fundulus jenkinsi 

Lepisosteus spatula 

Moxostoma carinatum 

AllPBIBIABS ARD REPTILES 

Alligator mississippiensis 

Caretta caretta caretta 

Chelonia mydas mydas 

Dermochelys coriacea 

Drymarchon corais coupori 

Eretmochelys imbricata 

Gopherus polyphemus 

Graptemys pulchra 

Lepidochelys kempi 

Rana areolata aesopus 

Macroclemys temmincki 

Key at end of table. 

APPERDIX D 

TBREATE!IED ARD EBDAlllGEBED FLORA ARD FAURA OBSERVED OR LIULY TO 
OCCUR 11'.ITBIB THE llAS PEBSACOLA FACILITY OR llEARBY 

Common Name 

Atlantic sturgeon 

Crystal darter 

Harlequin darter 

Salt marsh topminnow 

Alligator gar 

River redhorse 

American alligator 

Loggerhead turtle 

Green turtle 

Leatherback turtle 

Eastern indigo snake 

Hawksbill turtle 

Gopher tortoise 

Alabama map turtle 

Atlantic ridley turtle 

Florida gopher frog 

Alligator snapping 
turtle 

Base 
Status a 

M 

u 

u 

p 

u 

u 

R 

M? 

M? 

M 

p 

M? 

p 

u 

M? 

p 

SR 

FGFWFC 
(or FDA) 

SSC 

T 

SSC 

SSC 

SSC 

SSC 

SSC 

T 

E 

E 

T 

E 

SSC 

SSC 

E 

SSC 

SSC 

Statusb 

USFWS 

UR 2 

UR 2 

T(S/A) 

T 

E 

E 

T 

E 

UR 1 

E 

UR 2 

UR 2 

Habitat 

Gulf coast, estuarine 

Fresh water 

Fresh water 

Salt, fresh, brackish waters 

Brackish, fresh, salt water 

Fresh water 

Swamps, marshes, ponds 

Marine, coastal 

Marine, coastal 

Marine, coastal 

Open areas near water 

Marine, coastal 

Sandy coastal plains 

Swamps, streams, marshes, ponds 

Marine, coastal 

Sand hill communities 

Swamps, marshes, ponds 
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Table Appendix D (Cont.) 

Scientific Name 

Mustela vison lutensis 

Peromyscus polionotus 
trissyllepsis 

Trichechus manatus 
latirostris 

BIRDS 

Charadrius melodus 

Charadrius alexandrinus 

Dendroida dominica 
stoddardi 

Dendroica kirtlandii 

Haematopus palliatus 

Egretta rufescens 

Egretta caerulea 

Egretta thula 

Grus canadensis pratensis 

Falco peregrinus tundrius 

Falco sparverius paulus 

Haliaeetus leucocephalus 

Pandion haliaetus 

Pelecanus occidentalis 

Key at end of table. 

Common Name 

Florida mink 

Perdido Key beach 
mouse 

West Indian manatee 

Piping plover 

Snowy plover 

Stoddard's yellow 
throated warbler 

Kirtland's varbler 

American oystercatcher 

Reddish egret 

Little blue heron 

Snowy egret 

Florida sandhill crane 

Arctic peregrine falcon 

Southeastern kestrel 

Bald eagle 

Osprey 

Brown pelican 

Base 
Status a 

u 

N/A 

M 

p 

p 

P-U 

u 

u 

P-U 

P-U 

P-U 

u 

M 

R 

P-U 

R 

R 

FGFWFC 
(or FDA) 

T 

E 

T 

T 

E 

SSC 

SSC 

SSC 

SSC 

T 

E 

T 

T 

SSC 

SSC 

Statusb 

USFWS 

UR 2 

E 

E 

T 

UR 2 

UR 2 

E 

UR 2 

T 

UR 2 

E 

AC 

Habitat 

Terrestrial habitats 

Beach dunes 

Atlantic and Gulf coasts 

Open, dry, sandy beaches 

Open, dry, sandy beaches 

Wooded habitats 

Wooded habitats 

Coastal habitats 

Freshwater/coastal wetlands 

Freshwater/co~stal wetlands 

Freshwater/coastal wetlands 

Freshwater wetlands 

Winters on coasts 

Open pine forests, clearings 

Pine forests/coastal habitat 

Near water 

Mangrove trees, coasts 
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Scientific Name 

Picoides borealis 

Vermivora bachmanii 

Campephilus principalis 

Sterna antillarum 

Mycteria americana 

Rostrhamus sociabilis 

IBVERTEBRATES 

Copris gopheri 

Chrysopsis gossypina 
cruiseana 

Drosera intermedia 

Epigaea repens 

Kalmia latifolia 

Lilaeopsis carolinensis 

Lilium iridollae 

Pinguicula planifolia 

Polygonella macrophylla 

Rhododendron austrinum 

Key at end of table. 

Base 
Common Name Statusa 

Red-cockaded woodpecker P-U 

Bachmann's warbler U 

Ivory-billed woodpecker U 

Least tern u 

Wood stork u 

Snail kite u 

Scarab beetle p 

Cruise's golden-aster p 

Spoon-leaved sundew R 

Trailing arbutus u 

Mountain laurel u 

Carolina lilaeopsis R 

Panhandle lily u 

Chapman's butterwort u 

Large-leaved jointweed R 

Orange azalea u 

FGFWFC 
(or FDA) 

T 

E 

E 

T 

E 

E 

E 

T 

E 

T 

E 

RE 

T 

E 

Statusb 

USFWS 

E 

E 

E 

E 

E 

UR 2 

UR l 

UR 2 

UR 2 

UR 2 

UR 1 

UR 5 

Habitat 

Cavity nests/old pine stands 

Wooded habitats 

Wooded habitats 

Coastal habitats 

Freshwater/coastal wetlands 

Freshwater/coastal wetlands 

Associated w/gopher tortoise 

Coastal dunes 

Aquatic habitats 

Dry, acid, sandy soil 

Rich, moist, shady woods 

Black, mucky soils 

Sand pine-oak scrub 

Moist, woody habitats 
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Scientific Name Common Name 

Sarracenia leucophylla White-top pitcherplant 

Sarracenia rubra Sweet pitcherplant 

Stewartia malacodnedron Silky camellia 

Key: 

astatus of species on the NAS Pensacola facility: 
R Resident. 
M Migrant. 
SR Suspected resident. 

Base 
Status a 

R 

u 

u 

P Possible resident due to available habitat; survey required. 
U Unknown, survey required. 
N/A Not expected to occur on the NAS Pensacola facility. 

bstate 
E 
T 
T(S/A) 
AC 

and federal status: 
Endangered. 
Threatened. 
Threatened due to similarity in appearance. 

FGFWFC 
(or FDA) 

E 

E 

E 

Statusb 

USFWS 

UR 2 

Habitat 

Open acid bogs 

Acid bogs/slash pine woods 

Slopes of wooded ravines 
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UR 1 
Agency concern; not currently listed or a candidate for listing. 
Under review for federal listing with substantial evidence indicating 
threat. 

at least some degree of biological vulnerability and/or 

Under review, insufficient biological data available. UR 2 
UR 5 Candidate species but taxa has proven to .be more widespread than previously believed and/or those species that are not subject to 

any identifiable threat. 
FDA 
FGFWFC 
USFWS 

Source: 

Florida Department of Agriculture. 
Florida Game and Freshwater Fish Commission. 
U.S. Fish and Wildlife Service. 

Ecology and Environment, Inc., 1992 after Florida Natural Areas Inventory 1988. 
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